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PIGMENT AND RECORDING LIQUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject dispersion liquid produced by coating an organic pigment or 
carbon black with a prescribed amount of an organic polymer compound having anionic group, giving excellent 
fineness and color density, having excellent color rendering property and transparency and useful for water- 
based ball-pointed pen, etc. 

SOLUTION: This dispersion is produced by coating (A) an organic pigment or (B) carbon black with (C) an 
organic polymer compound having anionic group (e.g. organic amine salt) and contains 35~80wt.% of the 
component A or the component B. Preferably, the maximum particle diameter of the primary particle of the 
component A or the component B is <200nm and the average particle diameter is 10-100nm. The maximum 
particle diameter of the produced anionic microencapsulated pigment is <1,000nm and the average particle 
diameter is <300nm. The dispersion may be incorporated with a curing agent and/or a polymer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the recording ink characterized by being in the range the organic pigment in an anionic 
microencapsulation pigment or whose content rate of carbon black it is anionic microencapsulation pigment 
content aquosity dispersion liquid which cover an organic pigment or carbon black with anionic radical content 
organic high molecular compounds, and change, and is 35 - 80 % of the weight — service water — sex 
dispersion liquid. 

[Claim 2] Aquosity dispersion liquid for recording ink according to claim 1 whose mean particle diameter the 
diameter of grain of maximum size of an anionic microencapsulation pigment is 1000nm or less, and is 300nm or 
less. 

[Claim 3] Aquosity dispersion liquid for recording ink according to claim 1 or 2 characterized by for the diameter 
of grain of maximum size being 200nm or less, and being an anionic microencapsulation pigment containing the 
organic pigment or carbon black in the range whose mean particle diameter of a primary particle is 10-100nm. 
[Claim 4] Aquosity dispersion liquid for recording ink according to claim 1, 2, or 3 characterized by containing the 
anionic microencapsulation pigment which covered the curing agent and/or the high molecular compound, and 
the organic pigment with anionic radical content organic high molecular compounds. 

[Claim 5] Aquosity dispersion liquid for recording ink according to claim 1, 2, 3, or 4 whose anionic radical 
content organic high molecular compounds are organic amine salts. 

[Claim 6] Aquosity dispersion liquid for recording ink according to claim 1, 2, 3, or 4 whose anionic radical 
content organic high molecular compounds are alkali-metal salts. 

[Claim 7] Aquosity dispersion liquid for recording ink according to claim 1, 2, 3, 4, 5, or 6 whose acid number of 
anionic radical content organic high molecular compounds is 30 or more KOHmg/g. 

[Claim 8] Aquosity dispersion liquid for recording ink according to claim 7 whose anionic radical is a carboxyl 
group. 

[Claim 9] Aquosity dispersion liquid for recording ink according to claim 7 or 8 whose number average molecular 
weight of anionic radical content organic high molecular compounds is 2000 or more. 

[Claim 10] Aquosity dispersion liquid for recording ink according to claim 1, 2, 3, 5, 6, 7, 8, or 9 using the anionic 
microencapsulation pigment obtained by throwing water into the organic solvent phase containing anionic radical 
content organic high molecular compounds and an organic pigment, or carbon black. 

[Claim 1 1] Aquosity dispersion liquid for recording ink according to claim 4, 5, 6, 7, 8, or 9 using the anionic 
microencapsulation pigment obtained by throwing water into the organic solvent phase containing anionic radical 
content organic high molecular compounds, an organic pigment or carbon black and a curing agent, and/or a high 
molecular compound. 

[Claim 12] Aquosity dispersion liquid for recording ink according to claim 10 or 1 1 using the anionic 
microencapsulation pigment obtained by throwing in water, irradiating a supersonic wave at the organic solvent 
phase containing anionic radical content organic high molecular compounds and an organic pigment, or carbon 
black. 

[Claim 13] Aquosity dispersion liquid for recording ink according to claim 1, 2, 3, 5, 6, 7, 8, or 9 using the anionic 
microencapsulation pigment obtained by supplying the organic solvent phase containing anionic radical content 
organic high molecular compounds and an organic pigment, or carbon black underwater. 
[Claim 14] Aquosity dispersion liquid for recording ink according to claim 4, 5, 6, 7, 8, or 9 using the anionic 
microencapsulation pigment obtained by supplying the organic solvent phase containing anionic radical content 
organic high molecular compounds, an organic pigment or carbon black and a curing agent, and/or a high 
molecular compound underwater. 

[Claim 15] Aquosity dispersion liquid for recording ink according to claim 1, 2, 3, 4, 5 t 6, 7, 8, or 9 using the 
anionic microencapsulation pigment obtained by neutralizing all the anionic all [ a part or ] using a basic 
compound in the water cake which consists of anionic radical content organic high molecular compounds and an 
organic pigment, or carbon black. 

[Claim 16] Aquosity dispersion liquid for recording ink according to claim 13 or 14 which use the water cake 



obtained by the process which neutralizes that a basic compound is also in all the anionic all [ a part or ] of 
anionic radical content organic high molecular compounds, and consists of a process kneaded an organic pigment 
or carbon black, and in an aquosity medium, and a process which pH is carried out to an acid compound being at 
neutrality or acidity, and anionic radical content organic high molecular compounds are deposited, and fixes to a 
pigment. 

[Claim 17] recording ink claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, and 15 or given in 16 — service water — 
the recording ink containing sex dispersion liquid. 

[Claim 18] Recording ink according to claim 17 which is an object for ink jet printers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the recording ink containing an anionic microencapsulation pigment with the high pigment 
concentration in a microencapsulation pigment useful as an ingredient for this invention to manufacture the 
aquosity recording ink for ink jet printers on demand type [, such as writing implements, such as an aquosity 
ballpoint, a fountain pen, an aquosity felt-lipped marker, and an aquosity marker. Bubble Jet and a thermal jet 
method, and a piezo method, ] — service water — it is related with sex dispersion liquid and the recording ink 
containing the dispersion liquid. 
[0002] 

[Description of the Prior Art] Conventionally, the color has been used for the recording ink of which a high 
definition is required. Although the recording ink using a color has the descriptions, such as high transparency, a 
high definition, and outstanding color rendering properties, it has problems, such as lightfastness and a water 
resisting property. 

[0003] In order to solve lightfastness and a waterproof problem in recent years, it replaces with a color and the 
recording ink using an organic pigment or carbon black is manufactured. 

[0004] However, if distributed stabilization of the pigment is not carried out very finely when an organic pigment 
and carbon black are used, there is a trouble that a high definition and advanced color rendering properties 
cannot be acquired as recording ink. Especially, in the recording ink for ink jet printers, if distributed stabilization 
of the pigment is not carried out very finely, it will link with the trouble of the blinding of a nozzle directly. 
Moreover, if the pigment was distributed minutely and high transparency was not secured when an organic 
pigment was used for the application of the OHP sheet projected with a back light, there was a trouble that the 
projection image of colorful OHP was not obtained. 

[0005] Compared with the organic pigments and carbon black which are generally used, such as a coating and 
ink, especially the organic pigment and carbon black that are used for these have a fine diameter of a primary 
particle, and since secondary condensation is strong, they need great energy for distributing these pigments 
even to a primary particle. Moreover, various devices are required to maintain the pigment in dispersion liquid at 
stability even if it is able to distribute these pigments to a primary particle. 

[0006] In order to solve these troubles, as shown below, the approach of using a microcapsule is indicated, for 
example, to JP,62-95366,A To the approach and JP,1-1 70672,A which use for recording ink the microcapsule 
which connoted color ink in the polymer particle Make water dissolve or distribute coloring matter to an insoluble 
solvent substantially, and emulsification distribution of this is underwater carried out using a surfactant. To the 
approach and JP,5-39447,A which use for recording ink the coloring matter which microencapsulated by the 
conventional technique The approach the connotation object of a microcapsule uses water and the microcapsule 
which made the water-soluble solvent list dissolve or distribute a sublimability disperse dye to at least one sort 
of polyester resin for a record constituent, The water-color-ink constituent which becomes JP,6-313141,A from 
the colored emulsion-polymerization particle and various aquosity ingredients is indicated. 
E0007] 

[Problem(s) to be Solved by the Invention] However, it had the trouble that that of what encapsulated the color 
was inferior to lightfastness, and since the microencapsulation pigment manufactured by the conventional 
approach had a large particle size, it had the trouble of being inferior to transparency, color enhancement, color 
rendering properties, etc. Moreover, since the resin concentration in a capsule was high (pigment concentration 
is low), the selectivity of the ingredient used for recording ink was small, and the recording ink had further the 
chip and the trouble that a feeling of concentration was lost, in versatility, furthermore, the thing for which a 
detailed microencapsulation pigment is manufactured only by resin when pigment concentration is made high too 
much — difficult — so — a surfactant — not using together — it was not that from which the record image 
with which it does not obtain, therefore is not necessarily satisfied of a water resisting property is obtained. 
[0008] In manufacture of the recording ink with which the pigment dispersion liquid of a drainage system were 
used for the technical problem which this invention tends to solve Laborsaving of the process which distributes 



a pigment minutely on the dispersion-medium object of recording ink is realized, a great effort, a facility, energy, 
etc. are saved labor, and the microencapsulation pigment content aquosity dispersion liquid which can reduce 
the manufacturing cost of recording ink are offered, Moreover, the thing for which the microencapsulation 
pigment content aquosity dispersion liquid for recording ink with the high versatility excellent in the degree of 
freedom of selections, such as resin for recording ink, various additives, or a solvent, are offered, Furthermore, it 
is in offering the recording ink using a feeling of concentration, a high definition, the color rendering properties 
and transparency that are required of recording ink, and the microencapsulation pigment content aquosity 
dispersion liquid and these aquosity dispersion liquid for recording ink which were further excellent in a water 
resisting property, redispersible, etc. 
[0009] 

[Means for Solving the Problem] It is anionic microencapsulation pigment content aquosity dispersion liquid 
which cover an organic pigment or carbon black with anionic radical content organic high molecular compounds 
as a result of repeating examination, and change wholeheartedly that this invention persons should solve the 
above-mentioned technical problem. When the anionic microencapsulation pigment content aquosity dispersion 
liquid in the range the organic pigment in an anionic microencapsulation pigment or whose content of carbon 
black is 35 - 80 % of the weight are processed into recording ink, Since it can be used only by there being 
neijther selection of the resin at the time of manufacture, a solvent, or various additives nor a limit of an addition, 
and versatility being raised, and mixing anionic microencapsulation pigment content aquosity dispersion liquid 
further, Since it is not necessary to carry out the indispensable activity of that reducing the conventional 
manufacturing cost, the definition of recording ink, and color rendering properties and transparency can be 
improved more than before, and the surfactant Raising the water resisting property of a record image, that raise 
redispersible and the dependability of recording ink is raised by using the thing (alkali metal) of a non-volatile for 
the base for neutralization of the anionic radical content organic high molecular compounds which are resin for 
microencapsulating further, etc. A header, It came to complete this invention. 

[0010] In order that this invention may solve the above-mentioned technical problem, the need is accepted in an 
organic pigment or carbon black. Namely, with a curing agent and a high molecular compound Anionic radical 
content organic high molecular compounds (it abbreviates to "anionic organic high molecular compounds" 
hereafter.) It is aquosity dispersion liquid containing the covered anionic microencapsulation pigment. The 
recording ink containing the anionic microencapsulation pigment content aquosity dispersion liquid for recording 
ink and these aquosity dispersion liquid which are characterized by being in the range the organic pigment in an 
anionic microencapsulation pigment or whose content of carbon black is 35 - 80 % of the weight is offered. 
[001 1] the recording ink containing the anionic microencapsulation pigment of this invention — service water — 
sex dispersion liquid The need is accepted in an organic pigment or carbon black. With a curing agent and a high 
molecular compound It covers with anionic organic high molecular compounds. Moreover, the content of the 
organic pigment or carbon black at 35 - 80 % of the weight Especially the thing whose mean particle diameter it 
is in the range whose mean particle diameter the diameter of grain of maximum size of the primary particle of an 
organic pigment or carbon black is 200nm or less, and is 10-100nm, the diameter of grain of maximum size of an 
anionic microencapsulation pigment is 1000nm or less, and is 300nm or less is desirable. Moreover, the thing of 
the form which neutralized anionic organic high molecular compounds by the base is desirable, and it is desirable 
to use especially alkali metal. 

[0012] Furthermore, if the anionic microencapsulation pigment is the thing of the form which are the anionic 
organic high molecular compounds containing a curing agent and a high molecular compound, with covered the 
organic pigment, it is desirable much more. 

[0013] Furthermore, other matter, such as a vehicle for titanium, the mineral matter like aluminum, a pigment 
derivative, a pigment agent, a pigment wetting agent, an organic solvent, a plasticizer, an ultraviolet ray 
absorbent, an anti-oxidant, or recording ink, can also be included into the capsule of the microencapsulation 
pigment of this invention again. 
[0014] 

[Embodiment of the Invention] As the manufacture approach of the anionic microencapsulation pigment 
contained in the aquosity dispersion liquid for recording ink of this invention, the two approaches of the physical 
and mechanical technique and the chemical technique, such as the coacervation method, interfacial 
polymerization, and the Inn SAICHU method, are mentioned as an approach from the former. 

[0015] However, even if the particle size of the microencapsulation pigment obtained by these conventional-type 
approaches is the thing of the magnitude below submicron (micrometer) one, since particle diameter is large and 
the rate that the pigment in a microcapsule occupies is low, when recording ink is manufactured using this 
microencapsulation pigment, what can not necessarily be satisfied in the feeling of concentration of a definition, 
color rendering properties, transparency, or a color is not obtained. Furthermore, it is necessary to manufacture 
a microencapsulation pigment with the rate for it to be detailed and high that the pigment in a microcapsule 
occupies. 



[0016] Moreover, since the resin concentration in a capsule is high (pigment concentration is low), the ingredient 
used for recording ink is restricted, or in order to use a surfactant, a water resisting property is inferior. 
[001?] As the manufacture approach of the anionic microencapsulation pigment contained in the aquosity 
dispersion liquid for recording ink of this invention Fundamentally a mixture (a composite or complex) with the 
anionic organic high molecular compounds which have self-dispersion power or dissolution ability to water, an 
organic pigment, or carbon black Or the approach of making a mixture with an organic pigment or carbon black, a 
curing agent, and an anionic organic high molecular compound an organic solvent phase, and throwing water into 
this organic solvent phase, or supplying this organic solvent phase underwater, and changing self^distribution 
(phase inversion emulsification) (it is hereafter called a "phase inversion method".) It is desirable. 
[0018] It neutralizes that a basic compound is also in all the anionic all [ a part or ] of anionic radical content 
organic high molecular compounds. Or an organic pigment or carbon black, The water cake obtained by the 
process which consists of a process kneaded in an aquosity medium, and a process which pH is carried out to 
an acid compound being at neutrality or acidity, and anionic radical content organic high molecular compounds 
are deposited, and fixes to a pigment How to acquire by neutralizing all the anionic all [ a part or ] using a basic 
compound (it is hereafter called the "**** method".) It is desirable. 

[0019] By doing in this way, it is more detailed than the conventional approach of making it into the object, and 
tho, aquosity dispersion liquid containing the anionic microencapsulation pigment of a high pigment content can 
be manufactured. 

[0020] Moreover, in the describing [ above ] phase inversion method, even if it makes the vehicle and additive 
for recording ink mix into an organic solvent phase and manufactures, it is satisfactory in any way. If it says from 
the ability of the dispersion liquid for direct recording ink to be manufactured especially, will make it more more 
desirable to mix the vehicle for recording ink. 

[0021] The diameter of grain of maximum size is 200nm or less, and the organic pigment or carbon black 
contained in the microcapsule of an anionic microencapsulation pigment has desirable organic pigment or carbon 
black in the range whose mean particle diameter of a primary particle is 10-100nm, in order to acquire the 
feeling of concentration of recording ink, transparency, and color rendering properties, or in order to manufacture 
a detailed microencapsulation pigment with a mean particle diameter of 300nm or less. 
[0022] Although especially the class of organic pigment used by this invention is not limited, if it limits for 
illustrating a typical thing The Quinacridone system pigment, the Quinacridone quinone system pigment, a 
dioxazine system pigment, Phthalocyanine pigment, an anthra pyrimidine system pigment, an anthanthrone 
pigment, An indan SURON system pigment, a flavan SURON system pigment, a perylene system pigment, a 
diketopyrrolopyrrole pigment, A peri non system pigment, a kino FUTARON system pigment, an anthraquinone 
system pigment, a thioindigo system pigment, a Benz imidazolone system pigment, an isoindolinone system 
pigment, an azomethine system pigment, or azo pigment is mentioned. 
[0023] Moreover, as for carbon black, neutrality, acidity, basic carbon, etc. are mentioned. 
[0024] As a curing agent which may be contained with the pigment in the microcapsule of an anionic 
microencapsulation pigment For example, amino resin, such as melamine resin, benzoguanamine resin, and a 
urea-resin, Phenol resin, such as a TORIMECHI roll phenol and its condensate, tetramethylene dHsocyanate 
(TDI), Diphenylmethane diisocyanate (MDI), hexamethylene dHsocyanate (HDD, Naphthalene diisocyanate (NDI), 
isophorone diisocyanate (IPDI), The poly isocyanates, such as xylylene diisocyanate (XDI), those denaturation 
isocyanates, and blocked isocyanate, Fatty amine, aromatic amine, N-methyl piperazine, triethanolamine, Amines, 
such as a morpholine, dialkylamino ethanol, and benzyl dimethylamine, Polycarboxylic acid, phthalic anhydride, a 
maleic anhydride, anhydrous hexahydrophthalic acid, Acid anhydrides, such as pyromellitic dianhydride, 
anhydrous benzophenone tetracarboxylic acid, and ethylene glycol bis(trimellitate), The bisphenol A mold epoxy 
resin, a phenol system epoxy resin, a glycidyl methacrylate copolymer, Epoxy compounds, such as glycidyl ester 
resin of a carboxylic acid, and alicyclic epoxy, Polyether polyol, a polybutadiene glycol, the poly caprolactone 
polyol, Alcohols, such as tris hydroxyethyl isocyanate (THEIC), Vinyl compounds, such as a polyvinyl compound 
as a partial saturation radical content compound used for radical hardening or UV hardening by peroxide, or 
electron ray hardening, the Pori allyl compound, a glycol, and a reactant of polyol, an acrylic acid, or a 
methacrylic acid, etc. are mentioned. 

[0025] As for these curing agents, it is more desirable to be used in order to harden the wall of an anionic 
microencapsulation pigment, or in order to raise the paint film reinforcement at the time of using it for recording 
ink, to add a photoinitiator, a polymerization initiator, or a catalyst, if still more nearly required, and to aim at 
acceleration of hardening. 

[0026] As a photoinitiator used for such the object, although benzoins, anthraquinone, benzophenones, ** sulfur 
compounds, dimethylbenzyl ketal, etc. are mentioned, it is not the object limited to these. 

[0027] Similarly, as a polymerization initiator, **** azo compounds, such as **** peroxide; azobis isobutyl nitril, 
such as t-butyl peroxybenzoate, G t-butyl peroxide, cumene par hydroxide, acetyl peroxide, benzoyl peroxide, 
and lauroyl peroxide, azobis-2,4-dimethylvaleronitrile, and azobis cyclohexane carbonitrile, etc. are mentioned, 



for example. 

[0028] Moreover, as a catalyst, Co compound, Pb compound, etc. are mentioned similarly, for example. 
[0029] Although the high molecular compound which may be contained with the pigment in the microcapsule of 
an anionic microencapsulation pigment can be especially used without a limit if it is a with a number average 
molecular weight of 1,000 or more thing, the field of the film reinforcement of recording ink and the manufacture 
side of a capsule to its number average molecular weight is [ the thing of the range of 3,000-100,000 ] desirable. 
[0030] Although especially the class of such a high molecular compound is not limited, for example A vinyl 
chloride. Polyvinyl systems, such as vinyl acetate, polyvinyl alcohol, and a polyvinyl butyral, Polyester systems, 
such as alkyd resin and phthalic resin, melamine resin, melamine formaldehyde resin, Amino systems, such as 
amino alkyd copolycondensation resin, a urea resin, and a urea-resin, thermoplasticity, High molecular 
compounds, such as the acrylic of thermosetting or denaturation, an epoxy system, a polyurethane system, a 
polyether system, a polyamide system, an unsaturated polyester system, a phenol system, a silicone system, and 
a fluorine system, those copolymers, or mixture is mentioned. 

[0031] The anionic organic high molecular compounds used in order to manufacture an anionic 
microencapsulation pigment Although it has self-dispersion power or dissolution ability to water, and there will 
be no limit especially if it is anionic (acidity), in order to obtain what becomes enough as the capsule film or a 
pai/it film of recording ink Usually, the thing of the range of 1,000-100,000 has desirable number average 
molecular weight, and especially the thing of the range of 3,000-50,000 is desirable, and what dissolves in an 
organic solvent and serves as a solution is desirable. 

[0032] Especially the self-dispersion power or dissolution ability of anionic organic high-molecular-compounds 
itself is given by neutralizing the anionic radical like the carboxyl group in the anionic organic high molecular 
compound concerned, a sulfonic acid group, or a phosphonic acid radical using alkali metal, such as ammonia, an 
organic amine like triethylamine, a sodium hydroxide and a potassium hydroxide, and a lithium hydroxide, for 
example, although not limited. Especially desirable self-dispersion power or dissolution ability is the thing of the 
form of making a carboxyl group introduce into these organic high molecular compounds, and being a base, with 
making it neutralize. In anionic organic high molecular compounds, you may have two or more sorts of these 
anionic radicals. 

[0033] 30 or more KOHmg/g has the desirable acid number, and the amount of the carboxyl group in the anionic 
high molecular compounds which have a carboxyl group has the more desirable range used as 50-250. If the acid 
number of anionic high molecular compounds exceeds 250, since it is in the inclination for the storage stability of 
a capsule to be spoiled or for the water resisting property of a record image to fall remarkably, and a hydrophilic 
property will become high too much and it is in the inclination for the stability of a capsule to be spoiled or for 
particle diameter to become large when the acid number is lower than 30, it is not desirable. 
[0034] As such anionic organic high molecular compounds For example, polyvinyl systems, such as a vinyl 
chloride, vinyl acetate, polyvinyl alcohol, and a polyvinyl butyral, Polyester systems, such as alkyd resin and 
phthalic resin, melamine resin, melamine formaldehyde resin, The ingredient of amino systems, such as amino 
alkyd copolycondensation resin, a urea resin, and a urea-resin; Thermoplasticity, The acrylic of thermosetting or 
denaturation, an epoxy system, a polyurethane system, The ingredient which has anionic radicals, such as a 
polyether system, a polyamide system, an unsaturated polyester system, a phenol system, a silicone system, 
fluorine system high molecular compounds, those copolymers, or mixture, is mentioned. 
[0035] The anionic organic high molecular compounds used by this invention Although it has the molecular 
weight which becomes enough as a capsule wallplate and actuation especially of the formation of wall formation 
is not needed, in order to make properties, such as the solvent resistance of a capsule wall, and endurance, 
improvement-ize further In order to raise the film reinforcement after film formation of recording ink, to or 
anionic organic high-molecular-compounds itself which is used beforehand By carrying out the pendant of the 
reactant active group like glycidyl group, isocyanate radical, hydroxyl-group or alpha, and beta-ethylene nature 
partial saturation double bond (vinyl group) Or by making photo-curing agents, such as the cross linking agent 
which has a reactant active group, for example, melamine resin, a urethane resin epoxy resin, an ethylene nature 
partial saturation monomer, and oligomer, etc. mix These reactant active groups, functional groups, etc. are used 
the time of formation of a capsule, or after formation or paint film formation of recording ink. It is more desirable 
to make the engine performance which is made to buildup-ize, or constructs a bridge and gels the molecular 
weight of anionic organic high-molecular^compounds itself as an object for capsule wallplates give. 
[0036] Among anionic organic high molecular compounds, further, anionic acrylic resin carries out the 
polymerization of these monomers and other monomers which may be copolymerized in a solvent to the acrylic 
monomer (it abbreviates to an anion radical content acrylic monomer hereafter) which has for example, an 
anionic radical, and is obtained with it if needed. Especially the acrylic monomer that the acrylic monomer which 
** one or more anionic radicals chosen from the group which consists of a carboxyl group, a sulfonic group, and 
a HOSUHON radical as an anion radical content acrylic monomer, for example is mentioned, and has a carboxyl 
group also in these is desirable. 



[0037] As an acrylic monomer which has a carboxy kill radical, an acrylic acid, a methacrylic acid, a crotonic 
acid, ethacrylic acid, a propyl acrylic acid, an isopropyl acrylic acid, an itaconic acid, boletic acid, etc. are 
mentioned, for example. An acrylic acid and a methacrylic acid are desirable also in these. 
[0038] As an acrylic monomer which has a sulfonic group, sulfoethyl methacrylate, a butyl acrylamide sulfonic 
acid, .etc. are mentioned, for example. 

[0039] As an acrylic monomer which has a HOSUHON radical, phospho ethyl methacrylate etc. is mentioned, for 
example. 

[0040] As an anion radical content acrylic monomer and other monomers which may be copolymerized For 
example, a methyl acrylate, an ethyl acrylate, acrylic-acid isopropyl, Acrylic-acid-n-propyl, acrylic-acid-n-butyl, 
acrylic-acid-t-butyl, 2-ethylhexyl acrylate, acrylic-acid-n-octyl, acrylic-acid lauryl, Acrylic-acid benzyl, a methyl 
methacrylate, ethyl methacrylate, methacrylic-acid isopropyl, Methacrylic-acid-n-propyl, n-butyl methacrylate, 
methacrylic-acid isobutyl, T-butyl methacrylate, 2-ethylhexyl methacrylate, n-octyl methacrylate, Methacrylic- 
acid lauryl, stearyl methacrylate, tridecyl methacrylate, **** (meta) acrylic ester [, such as methacrylic-acid 
benzyl, ]; — addition reaction object [ of stearin acid, ****** fatty acids, such as an addition reaction object of 
glybidyl methacrylate, and the acrylic ester monomer that has oxirane structure (meta) ]; — a three or more 
carbon atomic numbers alkyl group The addition reaction object of the oxirane compound and acrylic acid (meta) 
whjch are included; Styrene, Alpha methyl styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, **** 
styrene system monomer [, such as p-tert-butyl styrene, ]; — **** itaconic-acid ester [, such as itaconic-acid 
benzyl, ]; — **** maleates [, such as maleic-acid dimethyl, ]; — **** boletic acid ester [, such as boletic acid 
dimethyl, ]; — acrylonitrile and a methacrylonitrile — Vinyl acetate, acrylic-acid isobornyl, methacrylic-acid 
isobornyl, Acrylic-acid aminoethyl, acrylic-acid aminopropyl, methyl-acrylate aminoethyl. Acrylic-acid 
methylaminopropyl, ethyl-acrylate aminoethyl, Acrylic-acid ethylaminopropyl, an acrylic-acid aminoethyl amide, 
An acrylic-acid aminopropyl amide, a methyl-acrylate aminoethyl amide, An acrylic-acid methylaminopropyl 
amide, an ethyl-acrylate aminoethyl amide, An acrylic-acid ethylaminopropyl amide, a methacrylic-acid amide, 
methacrylic-acid aminoethyl, Methacrylic-acid aminopropyl, methyl-methacrylate aminoethyl, methacrylic-acid 
methylaminopropyl, Ethyl methacrylate aminoethyl, methacrylic-acid ethylaminopropyl, A methacrylic-acid 
aminoethyl amide, a methacrylic-acid aminopropyl amide, A methyl-methacrylate aminoethyl amide, a 
methacrylic-acid methylaminopropyl amide, An ethyl methacrylate aminoethyl amide, a methacrylic-acid 
ethylaminopropyl amide, Acrylic-acid hydroxymethyl, acrylic-acid-2-hydroxyethyl, 2-hydroxypropyl acrylate, 
methacrylic-acid hydroxymethyl, methacrylic-acid-2-hydroxyethyl, 2-hydroxypropyl methacrylate, N-methylol 
acrylamide, allyl alcohol, etc. are mentioned. 

[0041] As a monomer which has a cross-linking functional group, it is listed below. 

[0042] The polymerization nature monomer which has a block isocyanate radical can be easily manufactured 
carrying out the addition reaction of the well-known block agent to the polymerization nature monomer which 
has isocyanate radicals, such as 2-methacryloiloxy-ethyl isocyanate, or by carrying out the addition reaction of 
the compound which has an isocyanate radical and a block isocyanate radical to the vinyl system copolymer 
which has the hydroxyl group and carboxyl group which were mentioned above. The compound which has an 
isocyanate radical and a block isocyanate radical can be easily obtained by carrying out the addition reaction of 
as well-known the block agent as a diisocyanate compound at about 1:1 rate by the mole ratio. 
[0043] As a monomer which has an epoxy group, the acrylate monomer which has glycidyl (meta) acrylate and an 
alicyclic epoxy group (meta) is mentioned, for example. 

[0044] As a monomer which has a 1 and 3-dioxolane-2-ON-4-IRU radical, 1, 3-dioxolane-2-ON-4-ylmethyl 
(meta) acrylate, 1, and 3-dioxolane-2-ON-4-ylmethyl vinyl ether etc. is mentioned, for example. 
[0045] As a polymerization initiator, **** azo compounds, such as **** peroxide; azobis isobutyl nitril, such as 
t-butyl peroxybenzoate, G t-butyl peroxide, cumene par hydroxide, acetyl peroxide, benzoyl peroxide, and lauroyl 
peroxide, azobis-2,4-dimethylvaleronitrile, and azobis cyclohexane carbonitrile, etc. are mentioned, for example. 
[0046] With an anionic radical content acrylic monomer, further as a solvent used in case the polymerization of 
other monomers which may be copolymerized with these monomers if needed is carried out For example, **** 
aliphatic hydrocarbons, such as a hexane and a mineral spirit; Benzene, **** ester solvents [, such as **** 
aromatic-hydrocarbons-solvent; butyl acetate ], such as toluene and a xylene; A methyl ethyl ketone, **** 
ketones, such as isobutyl methyl ketone; A methanol, ethanol, **** alcohols solvents, such as a butanol and 
isopropyl alcohol; **** aprotic polar solvents, such as dimethylformamide, dimethyl sulfoxide, N-methyl 
pyrrolidone, and a pyridine, etc. are mentioned. These solvents can also use together and use two or more sorts. 

[0047] The anionic microencapsulation pigment content aquosity dispersion liquid by the phase inversion method 
are manufactured as follows. 

[0048] The anionic organic high molecular compounds which have self-dispersion power or dissolution ability to 
water in a phase inversion method, an organic pigment, or a mixture with carbon black (a composite or complex), 
Or although anything can be used as long as especially the organic solvent used in case a mixture with an 



organic pigment or carbon black, a curing agent, and an anionic organic high molecular compound is made into an 
organic solvent phase is not limited and may dissolve anionic organic high molecular compounds The alcohols 
solvent like the acetone from the field of the ease of the solvent clearance at the time of manufacture, the ester 
solvent; ethanol like the ketones; ethyl acetate like a methyl ethyl ketone, and isopropyl alcohol; the solvent of 
the low-boiling point of the aromatic hydrocarbons solvent like benzene etc. is desirable. 
[0049] The rate of anionic organic high molecular compounds has the desirable range of the 25 - 186 weight 
section to the 100 weight sections of an organic pigment or carbon black, and especially its range of the 30 - 
150 weight section is desirable. 

[0050] Although I hear that the cross linking agent and the high molecular compound are dissolving into anionic 
organic high molecular compounds and it has them that it is especially desirable for the mixture (a composite or 
complex) which is an organic phase, without a pigment condensing in any way minutely in organic high molecular 
compounds at homogeneity while distributed stabilization is carried out, it is' never limited only to this. 
[0051] Although not limited, if it limits especially as a distributed stabilization process of this mixture for 
illustrating only what [ those ] are especially typical also by striking (1) A powder organic pigment or carbon 
blafek is made to micro-disperse-ize in anionic organic high molecular compounds using various dispersers, such 
as a bead mill, a roll mill, and a sand mill. Subsequently The approach that a curing agent, a high molecular 
compound, etc. are said that you make it dissolve or decentralize, Or the sentiment cake after composition of (2) 
organic pigments or the wet cake of carbon black, The thing of a condition [ having made water decentralize a 
pigment freely ] is made to micro-disperse-ize by used and carrying out Flushing of the various dispersers, such 
as a kneader, into the anionic organic high molecular compounds before neutralization. Namely, subsequently The 
approach that a curing agent, a high molecular compound, etc. are said that you make it dissolve or decentralize 
etc. is mentioned. In these distributed approaches, in order to obtain an ultrafine particle, bead mill distribution 
or the approach of carrying out Flushing is more desirable. 

[0052] Moreover, since a sentiment cake is used, the desiccation process of organic pigments is not needed, it 
becomes energy saving and the firm condensation which takes place into a desiccation process moreover does 
not take place at all, either, the usefulness of especially the latter approach is very high. 
[0053] Furthermore, the pigment derivative which has a dialkyl aminomethyl radical, a SUFONSAN radical, a 
SUFON amide group, a phthalimide radical, etc. for the purpose of distributed stabilization; pigment agents, such 
as the "Sol Spurs 24000" etc. by "BYK-160" made from big KEMI, "BYK-166", and Zeneka Co., etc. can be 
used, and distributed time amount etc. can also be shortened. 

[0054] in order to make self-distribution (phase inversion emulsification) easy, and in order to make solvent 
clearance actuation simple — mixing — as for the amount of the solvent used in the living body, stopping as low 
as possible is desirable, and, as for the viscosity of such a field to these mixtures, preparing to 10000 or less 
CPs is desirable. 

[0055] Although self-distribution (phase inversion emulsification) is carried out throwing water into the organic 
phase of a mixture, or by supplying this organic phase underwater, as the approach, the microencapsulation 
pigment made into the object can be formed by supplying another side slowly into it in an instant, agitating either 
an organic phase or water moderately. 

[0056] Since a class, a rate, etc. of an agitator in such churning seldom affect the magnitude of the particle 
formed, especially the class or agitating speed of an agitator are not restricted. 

[0057] In such a process, although it is possible for the thing of the above-mentioned procedure to also make a 
sufficiently detailed microencapsulation pigment, as an approach of making a still more detailed thing, it is 
carrying out phase inversion emulsification, hitting a supersonic wave to an organic phase. Although especially 
the frequency of the supersonic wave is not limited, it is 10-200kHz preferably. 

[0058] In case the so-called neutralization type of anionic organic high molecular compounds are used, only an 
initial complement needs to make the bases for neutralization dissolve in an organic phase or the aqueous phase 
beforehand. It is more desirable to dissolve bases in the aqueous phase in consideration of condensation of the 
pigment in an organic phase especially. 

[0059] Moreover, even if the cross linking agent used in order to carry out gelation processing of the formed 
capsule wall, or in order to raise the film reinforcement after film formation of recording ink is the case where 
the compound of **** water solubility of for example, polyamine is used, it needs to dissolve only an initial 
complement in an organic phase beforehand. 

[0060] According to the gestalt with which practical use is presented, the anionic microencapsulation pigment 

content aquosity dispersion liquid obtained by these various approaches can also be used as it is, or they can 

perform desolventization and it can also be used for them as an aquosity dispersing element. 

[0061] General distillation, a vacuum distillation method, etc. are mentioned as an approach of performing 

desolventization. 

[0062] The method (the **** method) of obtaining anionic microencapsulation pigment content aquosity 
dispersion liquid is based on the following procedures by, using the same ingredient as the above on the other 



hand, and neutralizing all the anionic all [ a part or ] for the water cake which consists of anionic radical content 
organic high molecular compounds and an organic pigment, or carbon black using a basic compound. 

(1) Distribute anionic organic high molecular compounds and a pigment in an alkaline aquosity medium. Moreover, 
it heat-treats if needed and gelation of resin is attained. 

(2) By making pH into neutrality or acidity, carry out hydrophobing of the resin and fix resin to a pigment 
strongly. 

(4) Perform filtration and rinsing if needed. 

(5) Neutralize a carboxyl group as a basic compound is also, and re-distribute in an aquosity medium. Moreover, 
it heat-treats if needed and gelation of resin is attained. 

[0063] As an approach of distributing the anionic organic high molecular compounds and pigment in a process (1) 
in an alkaline aquosity medium, the two following approaches are suitable. 

(1) Distribute in an aquosity medium after kneading a pigment in an organic solvent medium. 

(2) Mix or knead a pigment in an aquosity medium. 

[0064] By the approach of ****** (1), a pigment and the organic solvent solution of anionic organic high 
molecular compounds are first distributed minutely using well-known dispersers, such as a ball mill, a sand mill, 
and a colloid mill. 

[0065] Although all the things for which the organic solvent used is generally used at this time can be used, the 
solubility over resin is good, the thing and vapor pressure in which the composition top of resin does not have a 
problem, either are higher than water, and what is easy to carry out desolventization, and a thing with water and 
a miscibility are still more desirable. As such a solvent, an acetone, a methyl ethyl ketone, a methanol, ethanol, 
n-propanol, isopropanol, ethyl acetate, a tetrahydrofuran, etc. are mentioned, for example. Although the 
miscibility with water is low, methyl isopropyl ketone, a methyl-n-propyl ketone, isopropyl acetate, n-propyl 
acetate, a methylene chloride, benzene, etc. can be used for this approach. 

[0066] In order to distribute the dispersing element which consists of the pigment and anionic organic high 
molecular compounds which were distributed in the organic solvent medium in an aquosity medium (1) The 
approach which neutralizes the carboxyl group of anionic organic high molecular compounds using a basic 
compound, hydrophilic-propertyHzes anionic organic high molecular compounds, and water is made to distribute, 
Or the method of making water distribute the dispersing element which consists of the anionic organic high 
molecular compounds and pigment which were neutralized using (2) basicity compounds is mentioned. 
[0067] As the distributed approach to water, the following approaches are suitable. 

(a) Water is dropped after neutralizing the dispersing element which consists of anionic organic high molecular 
compounds and a pigment using a basic compound. 

(b) Water is dropped at the dispersing element which consists of the anionic organic high molecular compounds 
and pigment which were neutralized using the basic compound. 

(c) The water containing a basic compound is dropped at the dispersing element which consists of anionic 
organic high molecular compounds and a pigment. 

(d) Neutralize that a basic compound is also about the dispersing element which consists of anionic organic high 
molecular compounds and a pigment, and add in a water medium. 

(e) Add the dispersing element which consists of the anionic organic high molecular compounds and pigment 
which were neutralized using the basic compound in an aquosity medium. 

(f) Add the dispersing element which consists of anionic organic high molecular compounds and a pigment in the 
water medium containing a basic compound. 

[0068] When distributing in water, you may carry out using high SHIEA churning with churning by usual low 
SHIEA, a homogenizer, etc., or a supersonic wave. Moreover, a surfactant, protective colloid, etc. can also be 
used together in the range in which the water resisting property of a paint film is not remarkably reduced as the 
object which assists the distribution to an aquosity medium is also. 

[0069] As a basic compound, a sodium hydroxide, a potassium hydroxide, the alkali-metal; ammonia like a lithium 
hydroxide, triethylamine, tributylamine, dimethylethanolamine, diisopropanolamine, the organic amine like a 
morpholine, etc. are mentioned, for example. 

[0070] It neutralizes first using the basic compound which described above the carboxyl group of anionic organic 
high molecular compounds, and the approach of kneading resin and a pigment in the aquosity medium which is 
the approach of** (2) which can apply anionic organic high molecular compounds and a pigment to the ** (1) 
process distributed in an alkaline aquosity medium is mixed or kneaded with a pigment in an aquosity medium. At 
this time, even if the resin dissolved or distributed in water contains the organic solvent, it may not interfere, it 
may perform desolventization, and may be the medium of only water substantially. Both a powdered pigment an 
aquosity slurry and a filter press cake can be used for a pigment. When distributing in an aquosity medium, in 
order to simplify a production process, as for a pigment, it is desirable to use few aquosity slurries or filter press 
cakes of secondary condensation of a pigment particle. The same approach as the case of distribution in an 
organic solvent medium and the same ingredient of the kneading approach, an organic solvent, and a basic 



compound are usable. 

[0071] an organic solvent system and an aquosity system — even if it is the case of which kneading, a pigment 
agent and a wetting agent can also be used in the range in which the water resisting property of a record image 
is not reduced for the object which assists distribution of a pigment. 

[0072] Moreover, before ****(ing) by being after kneading in case a pigment is kneaded or, the curing catalyst of 
matter other than a pigment, for example, a color, an anti-oxidant, an ultraviolet ray absorbent, and a coating 
binder, a rusr-proofer, perfume, drugs, etc. can also be added. 

[0073] the operating rate of anionic organic high molecular compounds — the 100 weight sections of an organic 
pigment — receiving — the 25 - 186 weight section — desirable — 30 to 150 weight — the section — within 
the limits is suitable. Since it is in the inclination whose allowances on the design of mix are lost when there are 
few operating rates of anionic organic high molecular compounds than 25 weight sections, it was in the 
inclination which stops being able to distribute a pigment easily sufficiently minutely, and the rate of the pigment 
in a dispersing element decreases when [ than the 186 weight sections ] more and a watercolor pigment 
dispersing element is used for recording ink, it is not desirable. 

[0074] Furthermore, when attaining gelation of anionic organic high molecular compounds by heat-treatment 
after kneading a pigment, it is desirable to perform the nonvolatile matter of the dispersion liquid after kneading 
at J0% or less preferably 1 5% or less. 

[0075] Moreover, although it will be satisfactory in any way if whenever [ stoving temperature ] is beyond 
temperature to which bridge formation of resin progresses, a desirable temperature requirement is 70 degrees C 
- 200 degrees C. Since whenever [ stoving temperature ] is in the inclination which crystal growth is carried out 
depending on the class of pigment, or distributed stability breaks, and is hard to encapsulate when bridge 
formation time amount is taken too much and whenever [ stoving temperature ] exceeds 200 degrees C at less 
than 70 degrees C, it is not desirable. 

[0076] **** performed in order to fixing-ize resin strongly to the pigment by which micro-disperse was carried 
out into the aquosity medium hydrophobicity-izes resin by adding an acid compound for the carboxyl group of 
the anionic organic high molecular compounds neutralized with the basic compound, and making pH into 
neutrality or acidity. 

[0077] As an acid compound used, although the organic acids like a hydrochloric acid, a sulfuric acid, phosphoric 
acid, the inorganic-acids; formic acid like a nitric acid, an acetic acid, and a propionic acid can be used for 
example, the hydrochloric acid or sulfuric acid also with the large **** effectiveness with little [ and ] organic 
substance is desirable. [ under wastewater ] Although pH at the time of **** has the desirable range of 2-6, 
there are some which are decomposed with an acid depending on a pigment, and, in the case of such a pigment, 
it is desirable to **** in the range of pH 4-7. Before performing it is desirable to remove beforehand the 

organic solvent which exists in a system using approaches, such as vacuum distillation. 

[0078] Filtration and rinsing are performed after **** if needed, and the water cake of a distributed pigment is 
obtained. As the filtration approach, well-known approaches, such as suction filtration, pressure filtration, and 
centrifugal separation, are employable. 

[0079] This water cake is re-distributed in an aquosity medium, holding a detailed condition without a pigment 
particle condensing by re-neutralizing a carboxyl group, without making it dry, as a basic compound is also with 
the condition of having carried out water. Concomitant use with independence, such as an organic amine 
compound which can volatilize [ diethanolamine / alkali metal, such as a sodium hydroxide, a potassium 
hydroxide, and a lithium hydroxide, nor / neither / triethanolamine, diethanolamine ] easily in consideration of 
redispersible and the water resisting property of recording ink as a basic compound, or these, and the volatile 
amine compound like ammonia, triethylamine, and dimethylethanolamine is desirable. 

[0080] Thus, without the so-called auxiliary materials, such as an emulsifier, capsulation of a minute particle is 
possible also for **, and the anionic microencapsulation pigment used by this invention can be made very simple, 
and can prepare a minute capsule in any way. 

[0081] The actual measurement which added and averaged the major axis and minor axis of a pigment of dozens 
samples is used for the mean particle diameter of the organic pigment in the microencapsulation pigment used 
by this invention using the photograph taken with the electron microscope. 

[8082] The mean particle diameter of the microencapsulation pigment used by this invention can also be 
measured using the particle diameter measuring device of a laser-doppler method, although it is desirable to use 
the actual measurement measured with the electron microscope since a some difference comes out with a 
particle diameter measuring method. 

[0083] Thus, the distributed stability of a pigment is improved more than before, and the anionic 
microencapsulation pigment content aquosity dispersion liquid obtained have the advantage that engine 
performance, such as a definition of recording ink, lightfastness, color rendering properties, and transparency, 
improves, by using it as a color material of recording ink. Moreover, since the pigment concentration in a 
microcapsule is high, versatility is high, and since laborsaving of the process which distributes a pigment can be 



performed, there is also an advantage that laborsaving of distributed energy and an effort can be attained. 
Moreover, in order not to use a surfactant etc., a water resisting property also improves. Furthermore, since the 
oily curing agent and the oily vehicle for recording ink which were not able to be used conventionally can be 
included in the capsule of a microencapsulation pigment, the width of face of the ingredient which can be used 
can also manufacture breadth and direct recording ink. 

[0084] As claim 1 prescribed, the content of the organic pigment in an anionic microencapsulation pigment has 
35 - 80% of the weight of the desirable range. Since the resin concentration in a capsule becomes high when 
there is less content of the organic pigment in an anionic microencapsulation pigment than 35% Since an additive 
and compatibility, such as resin for recording ink, and a solvent, an assistant, may be restricted or the addition of 
the additive etc. is restricted, to versatility A chip, since the pigment concentration in a capsule becomes low 
further, As a result of making high the operating rate of the microencapsulation pigment in recording ink in order 
not to raise the depth of shade or to raise the depth of shade when it is used as aquosity dispersion liquid as 
recording ink, since it is in the inclination for the viscosity of recording ink to become high, it is not desirable. 
Moreover, when there is more content of the organic pigment in an anionic microencapsulation pigment than 80 
% tif the weight, since it is in the inclination which stops being able to distribute an organic pigment easily 
minutely, it is not desirable. 

[0085] Moreover, since blinding of the nozzle of a jet ink printer is carried out when the diameter of grain of 
maximum size of an anionic microencapsulation pigment becomes larger than 1000nm, as claim 2 prescribed, the 
diameter of grain of maximum size of an anionic microencapsulation pigment is 1000nm or less, and what is 
500nm or less is more desirable [ a diameter ]. 

[0086] Furthermore, the mean particle diameter of the organic pigment in the anionic microencapsulation 
pigment has desirable 300nm or less, and especially its 250nm or less is desirable, the case where it is used as 
recording ink since it will sediment, or it will be encapsulated after the pigment has condensed on the occasion 
of microencapsulation when the microencapsulation pigment in dispersion liquid saves at a long period of time if 
the mean particle diameter of the organic pigment to be used becomes larger than 300nm — color enhancement 
— transparent — it is — when a definition is inferior and you record on an OHP sheet etc. especially, 
transparency of light interrupts and a beautiful color projects — since it is in the inclination which is not, it is 
not desirable . 

[0087] As for the anionic organic high molecular compounds in the anionic microencapsulation pigment of this 
invention, it is desirable to be used in the form of the salt of alkali metal or an organic amine. Although it is in 
the inclination for the water resisting property of the record image to worsen since an inorganic base remains in 
a record image when it is used in the form of the salt of alkali metal, such as a sodium hydroxide, a potassium 
hydroxide, and a lithium hydroxide, it is desirable from excelling in redispersible and the dependability of 
recording ink becoming high. 

[0088] As the above-mentioned organic amine, organic amines of a high-boiling point which cannot volatilize 
easily, such as ammonia, triethylamine, tributylamine, dimethylethanolamine, diisopropanolamine, volatile amine 
compound; diethanolamine like a morpholine, and triethanolamine, are mentioned, for example. 
[0089] Below 70 weight sections of the content of the anionic microencapsulation pigment contained in the 
anionic microencapsulation pigment content aquosity dispersion liquid for recording ink of this invention are 
desirable in the aquosity dispersion-liquid 100 weight section, its range of 2 - 60 weight section is more 
desirable to it, and especially its range of 10 - 50 weight section is desirable to it. Since condensation of a 
microcapsule takes place since it is in the inclination for aquosity dispersion liquid to present the shape of a 
solid substantially when the content of the microencapsulation pigment in aquosity dispersion liquid becomes 
higher than 70 weight sections, and distribution is needed again, it is not desirable, moreover, when the content 
of the microencapsulation pigment in aquosity dispersion liquid became less than 2 weight sections and it is used 
for recording ink, since it is in the inclination which does not profit have the enough depth of shade, it is not 
desirable. Considering adding the additive for raising the engine performance to recording ink, when there are few 
contents of the microencapsulation pigment in aquosity dispersion liquid than 10 weight sections, since it is in 
the inclination for the addition of an additive to be restricted, it is not desirable. 

[0090] The recording ink containing the aquosity dispersion liquid containing the anionic microencapsulation 
pigment of this invention mixes the anionic microencapsulation pigment content aquosity dispersion liquid and 
the water-soluble organic solvent which were explained above, water, etc., and is prepared. Furthermore, water 
soluble resin, an organic amine, a surfactant, antiseptics, a viscosity controlling agent, pH regulator, a chelating 
agent, etc. can also be added if needed. 

[0091] When the saturation of the depth of shade as recording ink, a definition, transparency, and a hue etc. is 
taken into consideration, the content rate of the anionic microencapsulation pigment content aquosity dispersion 
liquid in the recording ink of this invention has 1 - 100% of the weight of the desirable range, and 5 - 100% of the 
weight of especially its range is desirable. Considering offering recording ink directly especially, it cannot be 
overemphasized that 100 % of the weight is desirable. 



[0092] As a water-soluble organic solvent used for recording ink, for example Methyl alcohol, Ethyl alcohol, n- 
butyl alcohol, isobutyl alcohol, Alcohols, such as tert-butyl alcohol, n-propyl alcohol, and isopropyl alcohol; 
Dimethyl formaldehyde, Amides, such as dimethylacetamide; Ketones; tetrahydrofurans, such as an acetone and 
a methyl ethyl ketone, Dioxane, ethylene glycol methyl ether, ethylene glycol ethyl ether, Diethylene-glycol 
methyl ether, diethylene-glycol ethyl ether, Ether, such as the triethylene glycol monomethyl ether and 
TORIECHIREN ethylene glycol monoethyl ether; Ethylene glycol, Propylene glycol, a butylene glycol, triethylene 
glycol, Polyhydric-alcohol;N-methyl-pyrrolidones, such as 1,2, 6-hexane triol, thiodiglycol, a diethylene glycol, a 
polyethylene glycol, a polypropylene glycol, and a glycerol, 1 ,3-dimethyl-2-imidazolidinone, etc. are mentioned. 
Also in these water-soluble organic solvents, polyhydric alcohol and ether are desirable. 

[0093] The content rate of the water-soluble organic solvent in recording ink has 95 or less desirable % of the 
weight, and 0 - 80% of the weight of especially its range is desirable. 

[0094] As water soluble resin used for recording ink if needed, synthetic macromolecules, such as natural 
protein, such as glue, gelatin, casein, albumin, gum arabic, and fish GURYU, an alginic acid, methyl cellulose, a 
carboxymethyl cellulose, polyethylene oxide, hydroxyethyl cellulose, polyvinyl alcohol, polyacrylamide, aromatic 
amide, polyacrylic acid, polyvinyl ether, a polyvinyl pyrrolidone, an acrylic, and polyester, etc. are mentioned, for 
example. 

[0Q95] Water soluble resin is the object which mentions fixable, and quick-drying [ viscosity accommodation and 
quick-drying ], the content rate of the water soluble resin in the recording ink in the case of being used if 
needed and using it for recording ink has 30 or less desirable % of the weight, and especially its 20 or less % of 
the weight is desirable. 

[0096] As an organic amine used for recording ink if needed, ethanolamine, diethanolamine, triethanolamine, N- 
methylethanol amine, N-ethyl diethanolamine, 2-amino-2-methyl propanol, 2-ethyl-2-amino-1 ,3-propanediol, 2- 
(aminoethyl) ethanolamine, tris (hydroxymethyl) aminomethane, ammonia, a piperidine, morpholine, etc. are 
mentioned, for example. 

[0097] The manufacture approach of the recording ink of this invention does not need at all a disperser which 
distributes a pigment, but it is easy agitators, such as DISUPA, and, but only the actuation which carries out 
churning mixing can manufacture anionic microencapsulation pigment content aquosity dispersion liquid, a water- 
soluble organic solvent, water, water soluble resin, etc. Moreover, a surfactant, antiseptics, a viscosity controlling 
agent, pH regulator, a chelating agent, etc. are added and manufactured if needed at the time of churning. 
[0098] thus, the manufactured recording ink — **** for image recording, such as a jet printer, — it excels in 
redispersible [ of a record image / the definition the color enhancement, the transparency, the water resisting 
property or redispersible ] by things, and sharp reduction of the manufacturing cost of recording ink can be 
aimed at by laborsaving of a distributed process. 
[0099] 

[Example] Hereafter, this invention is further explained to a detail using an example and the example of a 
comparison. Below, especially the "section" and"%", as long as there is no notice, the "weight section" and "% 
of the weight" are expressed. 

[0100] <The synthetic example 1> (composition of anionic radical content organic high molecular compounds) 
The mixed liquor which consists of the n-butyl methacrylate 175 section, the n-butyl acrylate 10.7 section, the 
beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 26.8 section, and the "par butyl O" (tert- 
butylperoxy octoate by Nippon Oil & Fats Co., Ltd.)5.0 section was prepared. 

[0101] Next, after carrying out temperature up to 75 degrees C, agitating under a N2 seal after teaching the 
methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped for 2 hours, it was 
made to react at this temperature further for 15 hours, and the acid number of solid content obtained the 
solution of 70 and the vinyl system resin of number average molecular weight 1 2500. The nonvolatile matter of 
this resin solution was 48%. Hereafter, this is written as a resin solution (A-1). 

[0102] <The synthetic example 2> (composition of anionic radical content organic high molecular compounds) 
The mixed liquor which consists of the styrene 43 section, the n-butyl acrylate 87.5 section, the beta- 
hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 19.5 section, and the "par butyl O"5.0 section was 
prepared. 

[0103] Next, after carrying out temperature up to 75 degrees C, agitating under a N2 seal after teaching the 
methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped for 2 hours, it was 
made to react at this temperature further for 15 hours, and the acid number of solid content obtained the 
solution of 48 and the vinyl system resin of number average molecular weight 14000. The nonvolatile matter of 
this resin solution was 49%. Hereafter, this is written as a resin solution (A-2). 

[0104] <The synthetic example 3> (composition of anionic radical content organic high molecular compounds) 
The mixed liquor which consists of the styrene 100 section, the n-butyl acrylate 40.3 section, the beta- 
hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 9.7 section, and the "par butyl O"5.0 section was 
prepared. 



[0105] Next, after carrying out temperature up to 75 degrees C, agitating under a N2 seal after teaching the 
methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped for 2 hours, it was 
made to react at this temperature further for 15 hours, and the acid number of solid content obtained the 
solution of 24 and the vinyl system resin of number average molecular weight 15000. The nonvolatile matter of 
this r.esin solution was 49%. Hereafter, this is written as a resin solution (A-3). 

[0106] <The synthetic example 4> (composition of anionic radical content organic high molecular compounds) 
The mixed liquor which consists of the n-butyl methacrylate 175 section, the n-butyl acrylate 10.7 section, the 
beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 26.8 section, and the "par butyl O"20.0 
section was prepared. 

[0107] Next, after carrying out temperature up to 75 degrees C, agitating under a N2 seal after teaching the 
methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped for 2 hours, it was 
made to react at this temperature further for 15 hours, and the acid number of solid content obtained the 
solution of 68 and the vinyl system resin of number average molecular weight 5600. The nonvolatile matter of 
this resin solution was 50%. Hereafter, this is written as a resin solution (A-4). 

[01*08] <The synthetic example 5> (composition of anionic radical content organic high molecular compounds) 
The mixed liquor which consists of the n-butyl methacrylate 153.8 section, the n-butyl acrylate 20.4 section, the 
beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 38.3 section, and the "par butyl O"5.0 
section was prepared. Next, it is [0109] under the N2 seal after teaching the methyl-ethyl-ketone 250 section to 
a flask. After carrying out temperature up to 75 degrees C, agitating, the above-mentioned mixed liquor was 
dropped for 2 hours, it was made to react at this temperature further for 15 hours, and the acid number of solid 
content obtained the solution of 98 and the vinyl system resin of number average molecular weight 12500. The 
nonvolatile matter of this resin solution was 51%. Hereafter, this is written as a resin solution (A-5). 
[0110] <The synthetic example 6> (composition of anionic radical content organic high molecular compounds) 
The mixed liquor which consists of the n-butyl methacrylate 171.4 section, the n-butyl acrylate 6.3 section, the 
beta-hydroxyethyl methacrylate 37.5 section, the acrylic-acid 34.8 section, and the "par butyl O"20.0 section 
was prepared. 

[01 1 1] Next, after carrying out temperature up to 75 degrees C, agitating under a N2 seal after teaching the 
methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped for 2 hours, it was 
made to react at this temperature further for 15 hours, and the acid number of solid content obtained the 
solution of 95 and the vinyl system resin of number average molecular weight 8800. The nonvolatile matter of 
this resin solution was 50%. Hereafter, this is written as a resin solution (A-6). 

[01 12] <The synthetic example 7> (for synthetic - gelation processing of anionic radical content organic high 
molecular compounds) 

The mixed liquor which consists of the n-butyl methacrylate 83.8 section, the n-butyl acrylate 89.4 section, the 
beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 26.7 section, the glycidyl methacrylate 12.5 
section, and the "par butyl O"20.0 section was prepared. 

[01 13] Next, after carrying out temperature up to 75 degrees C, agitating under a N2 seal after teaching the 

methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped for 2 hours, it was 

made to react at this temperature further for 15 hours, and the acid number of solid content obtained the 

solution of 69 and the vinyl system resin of number average molecular weight 10400. The nonvolatile matter of 

this resin solution was 50%. Hereafter, this is written as a resin solution (A-7). 

[0114] 
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[0115] <The example 1 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of a copper copper phthalocyanine blue) 

The resin solution (A-5) 22.1 section, "fast gene blue, TGR" (the C.I. pigment blue 15 by Dainippon Ink & 
Chemicals, Inc., and the mean particle diameter of 50nm) which were obtained in the synthetic example 5 As 
100nm 14.25 sections of diameters of grain of maximum size, and a distributed assistant, the dimethyl 
aminomethyl copper-phthalocyanine 0.75 section, The methyl-ethyl-ketone 78.2 section, "super BEKKAMIN the 
L-109-60"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 section, and the ceramic bead 300 section 
After putting into the container made from stainless steel, the mixture was distributed using the bead mill 
disperser, and the paste for microencapsulation pigments was prepared. 

[01 16] Next, irradiating a 45kHz supersonic wave at an organic phase, it was dropped into the organic phase, 
having applied [ ion-exchange-water 50 ] it for 12 minutes, self-distribution (phase inversion emulsification) was 
performed, and anionic microencapsulation pigment content aquosity dispersion liquid were obtained [ after 
mixing using an agitator after putting the paste 40.0 above-mentioned section for microencapsulation pigments, 
and the dimethylamino ethanol 0.4 section into Pori Kapp, and considering as an organic phase, while agitating 
this organic phase, and ]. 

[01 17] Furthermore, after making a solvent distill off by distilling these microencapsulation pigment content 
aquosity dispersion liquid at 85 degrees C, it held at this temperature for 5 hours, and gelation processing of a 
capsule wall was performed. 

[0118] Thus, as a result of measuring the particle size of the microencapsulation pigment in the obtained anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-1) using "UPA-150" (laser-doppler method 
particle-size-distribution measurement machine by Nikkiso Co., Ltd.), the volume mean particle diameter of a 
microencapsulation pigment was 148nm, and the particle 1000nm or more of the diameter of grain of maximum 
size was 0%. Moreover, the nonvolatile matter concentration of microencapsulation pigment content aquosity 
dispersion liquid was 24.5%, and the content of the pigment in a microcapsule was 51.7%. 
[0119] <The example 2 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of a copper copper phthalocyanine blue) 

(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding the resin solution (A- 
4) 15.0 section, the dimethylethanolamine 0.8 section, and the "fast gene blue and TGR"15 section which were 
obtained in the synthetic example 4 to a glass bottle with a pigment kneading process capacity of 250ml, adding 
ion exchange water and making it a total amount become the 75 sections, kneading was performed for 4 hours 
using the paint shaker. The glass bead was carried out the ** exception after kneading termination, and what 
distributed in water the resin which has the carboxyl group neutralized by the base, and the dispersing element 
which consists of a pigment was obtained. 

[0120] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the carboxyl 
group neutralized by the **** base, and the dispersing element which consists of a pigment and diluting twice, it 
added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. pH at this time was 3-5. 

[0121] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0122] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using DISUPA, 10% 



water solution of dimethylethanolamine was added until pH of a dispersing element was set to 8.5-9.5. 
Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that a nonvolatile matter 
might become 20%, and anionic microencapsulation pigment content aquosity dispersion liquid (MC-2) were 
obtained. 

[0123] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-2) like the example 1 of manufacture, the 
volume mean particle diameter of a microencapsulation pigment was 170nm, and the particle 1000nm or more 
was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0124] <The example 3 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the copper copper phthalocyanine blue by mineral salt) 

(1) What distributed in water the resin which has the carboxyl group neutralized by the base like the example 2 
of pigment kneading process manufacture, and the dispersing element which consists of a pigment was obtained. 
[0125] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the carboxyl 
group neutralized by the **** base, and the dispersing element which consists of a pigment and diluting twice, it 
added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. pH at this time was 3-5. 

[01,26] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0127] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using DISUPA, the 
sodium-hydroxide water solution was added 10% until pH of a dispersing element was set to 8.5-9.5. 
Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that a nonvolatile matter 
might become 20%, and anionic microencapsulation pigment content aquosity dispersion liquid (MC-3) were 
obtained. 

[0128] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-3) like the example 1 of manufacture, the 
volume mean particle diameter of a microencapsulation pigment was 182nm, and the particle 1000nm or more 
was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0129] <The example 4 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of a copper copper phthalocyanine blue) 

Except having used what neutralized the resin which has a carboxyl group in the resin solution (A-2) obtained in 
the synthetic example 2 100% using dimethylethanolamine, like the example 2 of manufacture, pigment kneading, 
****, filtration and rinsing, neutralization, and re-distribution were performed, and the nonvolatile matter 
obtained 20% of anionic microencapsulation pigment content aquosity dispersion liquid (MC-4). 
[0130] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-4) like the example 2 of manufacture, the 
volume mean particle diameter of a microencapsulation pigment was 218nm, and the particle 1000nm or more 
was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0131] <The example 5 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the copper copper phthalocyanine blue which used the anionic organic high 
molecular compounds of the acid number 25) 

(1) The resin which has a carboxyl group in the resin solution (A-3) obtained in the example 3 of pigment 
kneading process composition was neutralized 1 00% using dimethylethanolamine. After adding the methyl ethyl 
ketone of an amount in which the 7.5 sections and the "fast gene blue and TGR"15 section are added by solid 
content conversion, and resin dissolves the neutralized resin to a glass bottle with a capacity of 250ml, adding 
ion exchange water and making it a total amount become the 75 sections, zirconia-beads 250g whose mean 
particle diameter is 0.5mm was added, and kneading was performed for 4 hours using the paint shaker. The glass 
bead was carried out the ** exception after kneading termination, and what distributed in water the resin which 
has the carboxyl group neutralized by the base, and the dispersing element which consists of a pigment was 
obtained. 

[0132] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the carboxyl 
group neutralized by the **** base, and the dispersing element which consists of a pigment and diluting twice, it 
added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. pH at this time was 3-5. 

[0133] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0134] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using DISUPA, 10% 
water solution of dimethylethanolamine was added until pH of a dispersing element was set to 8.5-9.5. 
Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that a nonvolatile matter 
might become 20%, and anionic microencapsulation pigment content aquosity dispersion liquid (MC-5) were 



obtained. 

[0135] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-5) like the example 1 of manufacture, the 
volume mean particle diameter of a microencapsulation pigment was 650nm, and the particle 1000nm or more 
was 1 7%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0136] <The example 6 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of a Magenta color) 

The resin solution (A-1) 23.4 section, "a fast gene super Magenta and RTS" (the C.I. pigment red 122 by 
Dainippon Ink & Chemicals, Inc., and the mean particle diameter of 45nm) which were obtained in the synthetic 
example 1 As 100nm 14.25 sections of diameters of grain of maximum size, and a distributed assistant, the 
dimethyl aminomethyl Quinacridone 0.75 section. The methyl-ethyl-ketone 76.9 section, "super BEKKAMIN the 
L-109-60"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 section, and the ceramic bead 300 section 
After putting into the container made from stainless steel, the mixture was distributed using the bead mill 
disperser, and the paste for microencapsulation pigments was prepared. 

[01*37] Next, irradiating a 45kHz supersonic wave at an organic phase, it was dropped into the organic phase, 
having applied [ ion-exchange-water 50 ] it for 12 minutes, self^distribution (phase inversion emulsification) was 
performed, and anionic microencapsulation pigment content aquosity dispersion liquid were obtained [ after 
mixing using an agitator after putting the paste 40.0 above-mentioned section for microencapsulation pigments, 
and the dimethylamino ethanol 0.4 section into Pori Kapp, and considering as an organic phase, while agitating 
this organic phase, and ]. 

[0138] Furthermore, after making a solvent distill off by distilling these microencapsulation pigment content 
aquosity dispersion liquid at 85 degrees C, it held at this temperature for 5 hours, and gelation processing of a 
capsule wall was performed. 

[0139] Thus, as a result of measuring the particle size of the microencapsulation pigment in the obtained anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-6) like the example 1 of manufacture, the 
volume mean particle diameter of a microencapsulation pigment was 145nm, and the particle 1000nm or more of 
the diameter of grain of maximum size was 0%. Moreover, the nonvolatile matter concentration of 
microencapsulation pigment content aquosity dispersion liquid was 23.2%, and the content of the pigment in a 
microcapsule was 51.7%. 

[0140] <The example 7 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of a Magenta color) 

(1) The resin solution (A-4) 15.0 section obtained in the synthetic example 4 to the glass bottle with a pigment 
kneading process capacity of 250ml, The dimethylethanolamine 0.8 section and "a fast gene super Magenta and 
RTS" (the C.I. pigment red 1 22 by Dainippon Ink & Chemicals, Inc., and the mean particle diameter of 45nm) 
After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding 100nm 15 sections of 
diameters of grain of maximum size, adding ion exchange water and making it a total amount become the 75 
sections, the paint shaker performed kneading for 4 hours. The glass bead was carried out the ** exception after 
kneading termination, and what distributed in water the resin which has the carboxyl group neutralized by the 
base, and the dispersing element which consists of a pigment was obtained. 

[0141] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the carboxyl 
group neutralized by the **** base, and the dispersing element which consists of a pigment and diluting twice, it 
added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. pH at this time was 3-5. 

[0142] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0143] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using DISUPA, 10% 
water solution of dimethylethanolamine was added until pH of a dispersing element was set to 8.5-9.5. 
Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that a nonvolatile matter 
might become 20%, and anionic microencapsulation pigment content aquosity dispersion liquid (MC-7) were 
obtained. 

[0144] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-7), the 
volume mean particle diameter of a microencapsulation pigment was 176nm, and the particle 1000nm or more 
was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0145] <The example 8 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 83%) 
In the example 7 of manufacture, except having made into the 6.0 sections the amount of the resin solution (A- 
4) used used at a pigment kneading process, pigment kneading, ****, filtration and rinsing, neutralization, and re- 
distribution were performed like the example 7 of manufacture, and the nonvolatile matter obtajned 20% of 



anionic microencapsulation pigment content aquosity dispersion liquid (MC-8). 
[0146] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-8) like the example 1 of manufacture, the 
volume mean particle diameter of a microencapsulation pigment was 250nm, and the particle 1000nm or more 
was 0%. Moreover, the content of the pigment in a microcapsule was 83%. 

[0147] <The example 9 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 75%) 
In the example 7 of manufacture, the amount of the resin solution (A-4) used used at a pigment kneading 
process was made into the 10.0 sections, like the example 7 of manufacture, pigment kneading, ****, filtration 
and rinsing, neutralization, and re-distribution were performed, and the nonvolatile matter obtained 20% of anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-9) except having used the ethyl ethyl ketone 
5.0 section with the resin solution (A-4). 

[0148] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-9) like the example 1 of manufacture, the 
volume mean particle diameter of a microencapsulation pigment was 180nm, and the particle 1000nm or more 
was 0%. Moreover, the content of the pigment in a microcapsule was 75%. 

[01 r 49] <The example 10 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 33%) 
(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding the resin solution (A- 
4) 20.0 section, the dimethylethanolamine 1 .1 section, and the fast gene super Magenta and "RTS" 5.0 section 
which were obtained in the synthetic example 4 to a glass bottle with a pigment-content powder process 
capacity of 250ml, adding ion exchange water and making it a total amount become the 75 sections, kneading 
was performed for 4 hours using the paint shaker. The glass bead was carried out the ** exception after 
kneading termination, and what distributed in water the resin which has the carboxyl group neutralized by the 
base, and the dispersing element which consists of a pigment was obtained. 

[0150] Next, like the example 7 of manufacture, ****, filtration and rinsing, neutralization, and re-distribution 
were performed, and the nonvolatile matter obtained 20% of anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-10). 

[0151] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-10), 
the volume mean particle diameter of a microencapsulation pigment was 224nm f and the particle 1000nm or 
more was 0%. Moreover, the content of the pigment in a microcapsule was 33%. 

[0152] <The example 11 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the Magenta color which used the organic pigment whose mean particle diameter is 
250nm) 

It replaces with "a fast gene super Magenta and RTS" in the example 7 of manufacture. Except having used "clo 
MOFUTARU red and DPP-BO" (the Ciba-Geigy C.I. pigment red 254, mean particle diameter of 250nm, 400nm 
of diameters of grain of maximum size) Like the example 7 of manufacture, pigment kneading, ****, filtration and 
rinsing, neutralization, and re-distribution were performed, and the nonvolatile matter obtained 20% of anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-11). 

[0153] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-11), 
the volume mean particle diameter of a microencapsulation pigment was 283nm, and the particle 1000nm or 
more of the diameter of grain of maximum size was 0%. Moreover, the content of the pigment in a microcapsule 
was 67%. 

[0154] <The example 12 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of a yellow color) 

The resin solution (A-1) 23.4 section, "SHIMURA fast yellow and 8GTF" (the C.I. pigment yellow 17 by Dainippon 
Ink & Chemicals, Inc., and the mean particle diameter of 60nm) which were obtained in the synthetic example 1 
120nm 15.0 sections of diameters of grain of maximum size, the methyl-ethyl-ketone 76.9 section, "super 
BEKKAMIN the L-109-60"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 section, and the ceramic bead 
300 section After putting into the container made from stainless steel, the mixture was distributed using the 
bead mill disperser, and the paste for microencapsulation pigments was prepared. 

[0155] Next, irradiating a 45kHz supersonic wave at an organic phase, it was dropped into the organic phase, 
having applied [ ion-exchange-water 50 ] it for 12 minutes, self-distribution (phase inversion emulsification) was 
performed, and anionic microencapsulation pigment content aquosity dispersion liquid were obtained [ after 
mixing using an agitator after putting the paste 40.0 above-mentioned section for microencapsulation pigments, 
and the dimethylamino ethanol 0.4 section into Pori Kapp, and considering as an organic phase, while agitating 
this organic phase, and ]. 



[0156] Furthermore, after making a solvent distill off by distilling these microencapsulation pigment content 
aquosity dispersion liquid at 85 degrees C, it held at this temperature for 5 hours, and gelation processing of a 
capsule wall was performed. 

[0157] Thus, as a result of measuring the particle size of the microencapsulation pigment in the obtained anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-12) like the example 1 of manufacture, the 
volume mean particle diameter of a microencapsulation pigment was 191nm, and the particle 1000nm or more of 
the diameter of grain of maximum size was 0%. Moreover, the nonvolatile matter concentration of 
microencapsulation pigment content aquosity dispersion liquid was 23.8%, and the content of the pigment in a 
microcapsule was 51.7%. 

[0158] <The example 13 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of a yellow color) 

(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding the resin solution (A- 
1) 15.6 section, the dimethylethanolamine 0.8 section, and the SHIMURA first yellow and "8GTF" 15 section 
which were obtained in the synthetic example 1 to a glass bottle with a pigment kneading process capacity of 
250ml, adding ion exchange water and making it a total amount become the 75 sections, kneading was performed 
for 4 hours using the paint shaker. The glass bead was carried out the ** exception after kneading termination, 
an^l what distributed in water the resin which has the carboxyl group neutralized by the base, and the dispersing 
element which consists of a pigment was obtained. 

[0159] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the carboxyl 
group neutralized by the **** base, and the dispersing element which consists of a pigment and diluting twice, it 
added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. pH at this time was 3-5. 

[0160] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0161] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using DISUPA, 10% 
water solution of dimethylethanolamine was added until pH of a dispersing element was set to 8.5-9.5. 
Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that a nonvolatile matter 
might become 20%, and the anionic microencapsulation pigment content aquosity dispersion liquid (MC-13) of a 
yellow color were obtained. 

[0162] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-13), 
the volume mean particle diameter of a microencapsulation pigment was 183nm, and the particle 1000nm or 
more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0163] <The example 14 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the yellow color which used the organic pigment whose mean particle diameter is 
220nm) 

It replaces with "SHIMURA fast yellow and 8GTF" in the example 13 of manufacture. It is made to be the same 
as that of the example 13 of manufacture except having used "SHIMURA fast yellow and 4192" (the C.I. pigment 
yellow 154 by Dainippon Ink & Chemicals, Inc., mean particle diameter of 220nm, 350nm of diameters of grain of 
maximum size). Pigment kneading, ****, filtration and rinsing, neutralization, and re-distribution were performed, 
and the nonvolatile matter obtained 20% of anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-14). 

[0164] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-14), 
the volume mean particle diameter of a microencapsulation pigment was 245nm, and the particle 1000nm or 
more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0165] <The example 15 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the cyanogen color which used the base of a non-volatile) 

(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding the resin solution (A- 
6) 15.0 section, the dimethylethanolamine 1.1 section, and the "fast gene blue and TGR"15 section which were 
obtained in the synthetic example 6 to a glass bottle with a pigment kneading process capacity of 250ml, adding 
ion exchange water and making it a total amount become the 75 sections, kneading was performed for 4 hours 
using the paint shaker. The glass bead was carried out the ** exception after kneading termination, and what 
distributed in water the resin which has the carboxyl group neutralized by the base, and the dispersing element 
which consists of a pigment was obtained. 

[0166] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the carboxyl 
group neutralized by the **** base, and the dispersing element which consists of a pigment and diluting twice, it 
added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. pH at this time was 3-5. 



[0167] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0168] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using DISUPA, the 
sodium-hydroxide water solution was added 10% until pH of a dispersing element was set to 8.5-9.5. 
Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that a nonvolatile matter 
might become 20%, and the anionic microencapsulation pigment content aquosity dispersion liquid (MC-15) of a 
blue color were obtained. 

[0169] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-15), 
the volume mean particle diameter of a microencapsulation pigment was 152nm, and the particle 1000nm or 
more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0170] <The example 16 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the Magenta color which used the base of a non-volatile) 

It replaces with "fast gene blue and TGR" in the example 15 of manufacture. Except having replaced with 10% 
sodium-hydroxide water solution further for neutralization, and having used the potassium-hydroxide water 
solution 10% using "a fast gene super Magenta and RTS" Like the example 15 of manufacture, pigment kneading, 
****, filtration and rinsing, neutralization, and re-distribution were performed, and the nonvolatile matter 
obtained 20% of anionic microencapsulation pigment content aquosity dispersion liquid (MC-16). 
[0171] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-16), 
the volume mean particle diameter of a microencapsulation pigment was 178nm, and the particle 1000nm or 
more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0172] <The example 17 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the yellow color which used the base of a non-volatile) 

In the example 15 of manufacture, it replaced with "fast gene blue and TGR", and using "SHIMURA fast yellow 
and 8GTF", like the example 15 of manufacture, pigment kneading, ****, filtration and rinsing, neutralization, and 
re-distribution were performed, and the nonvolatile matter obtained 20% of anionic microencapsulation pigment 
content aquosity dispersion liquid (MC-17) except having replaced with 10% sodium-hydroxide water solution 
further for neutralization, and having used the lithium-hydroxide water solution 10%. 
[0173] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-17), 
the volume mean particle diameter of a microencapsulation pigment was 182nm, and the particle 1000nm or 
more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0174] <The example 18 of manufacture> (manufacture of the anionic microencapsulation pigment content 
aquosity dispersion liquid of the carbon black which carried out gelation processing of a capsule wall) 
(1) After adding the zirconia-beads 250 section whose mean particle diameter is 0.5mm after adding the resin 
solution (A-7) 15.0 section, the dimethylethanolamine 0.8 section, and the "MA-600 (Mitsubishi Chemical 
middle-class carbon black: mean particle diameter of 18nm)" 15 section which were obtained in the synthetic 
example 7 to a glass bottle with a pigment kneading process capacity of 250ml, adding ion exchange water and 
making it a total amount become the 75 sections, kneading was performed for 4 hours using the paint shaker. 
The glass bead was carried out the ** exception after kneading termination, and what distributed in water the 
resin which has the carboxyl group neutralized by the base, and the dispersing element which consists of a 
pigment was obtained. 

[0175] (2) After adding water to what distributed in water the resin which has the carboxyl group neutralized by 
the gelation processing base, and the dispersing element which consists of a pigment and diluting 3 times, 
heating gelation processing was carried out at 120 degrees C in the autoclave. 

[0176] (3) It added after carrying out **** gelation processing until resin insolubilized 1 convention hydrochloric 
acid and it fixed to the pigment in ordinary temperature, agitating by DISUPA. pH at this time was 3-5. 
[0177] (4) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0178] (5) Agitating neutralization and the re-distribution water cake to an aquosity medium using DISUPA, the 
dimethylamino ethanol water solution was added 10% until pH of a dispersing element was set to 8.5-9.5. 
Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that a nonvolatile matter 
might become 20%, and the anionic microencapsulation pigment content aquosity dispersion liquid (MC-18) of 
carbon black were obtained. 

[0179] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid (MC-18), 
the volume mean particle diameter of a microencapsulation pigment was 149nm, and the particle 1000nm or 
more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
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[0181] 
[A table 3] 
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[0182] The code in a table 2 and a table 3 is as follows. 

TGR : "fast gene blue and TGR" (C.I. pigment blue 15 by Dainippon Ink & Chemicals, Inc.) 

RTS : "a fast gene super Magenta and RTS" (C.I. pigment red 122 by Dainippon Ink & Chemicals, Inc.) 

DPP : "do MOFUTARU red and DPP-BO" (Ciba-Geigy C.I. pigment red 254) 

8GTF: "SHIMURA fast yellow and 8GTF" (C.I. pigment yellow 17 by Dainippon Ink & Chemicals, Inc.) 

4192: "SHIMURA fast yellow, 4192" (C.I. pigment yellow 154 by Dainippon Ink & Chemicals, Inc.) 

CB : carbon black DMAE:dimethylamino ethanol particle diameter : Volume mean-particle-diameter N.V. of a 

microencapsulation pigment: Nonvolatile matter concentration coarse grain : Rate pigment content of a particle 



with a particle size [ of a microencapsulation pigment ] of 1000nm or more : Content rate of the pigment in a 
microcapsule [0183] <Example 1> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-2) 37.5 section of the copper 
phthalocyanine blue obtained in the example 2 of manufacture, the ethylene glycol 7.5 section, the glycerol 5.0 
section, the diethylene-glycol monobutyl ether 0.5 section, the ethylene-glycol-monomethyl-ether 15.0 section, 
the isopropyl alcohol 3.0 section, the diethanolamine 3.0 section, and the ion-exchange-water 28.5 section were 
mixed, and the pigment content prepared the recording ink of 5.0% of cyanogen color in it. 
[0184] <Example 2> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 67%) 

In the example 1, it replaced with the anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the recording ink of a 
Magenta color was prepared like the example 1 except having used the anionic microencapsulation pigment 
content aquosity dispersion liquid (MC-7) of the Magenta color obtained in the example 7 of manufacture. 
[01"85] <Example 3> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 67%) 

In the example 1, it replaced with the anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the recording ink of a 
yellow color was prepared like the example 1 except having used the anionic microencapsulation pigment content 
aquosity dispersion liquid (MC-13) of the yellow color obtained in the example 13 of manufacture. 
[0186] In examples 1, 2, and 3, since in preparing recording ink dispersers, such as a bead mill and a roll, were 
not needed but it prepared only by only mixing especially, while a distributed facility is unnecessary, can shorten 
a distributed process and an effort, being able to perform compaction of production time, or laborsaving of 
distributed energy and raising productivity greatly, a manufacturing cost is reducible. Moreover, the pigment 
content in aquosity dispersion liquid was also as high as 13.4% or more, the pigment content in an anionic 
microencapsulation pigment is as high as 67%, and versatility was [ the anionic microencapsulation pigment 
content aquosity dispersion liquid used for these could add other ingredients, such as water soluble resin used in 
order to improve the engine performance as recording ink, and a water-soluble organic solvent in most amount, 
and ] high [ dispersion liquid ]. 

[0187] Next, the volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in a table 4 for the volume mean particle diameter of the microencapsulation 
pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow color, and 30 days. It is 
before and after storage, an almost equivalent value is shown, and sedimentation of a particle is not seen 
further, but it is clear volume mean particle diameter's of the anionic microencapsulation pigment in each 
recording ink obtained in the examples 1, 2, and 3 to excel in storage stability and distributed stability 
dramatically compared with the conventional microencapsulation pigment. 

[0188] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was recorded on an 
OHP sheet and copy paper using the printer of commercial Bubble Jet using the above-mentioned recording ink. 
As shown in a table 6, this record image had a definition and the high depth of shade, and they were excellent in 
color rendering properties or transparency. Moreover, since the image recorded on the OHP sheet was excellent 
in transparency, it showed colorful projection drawing. It did not disappear, even if it attached water and ground 
the record image on an OHP sheet, and it excelled also in the water resisting property. Moreover, even if it used 
it repeatedly, the nozzle which makes ink breathe out was not got blocked. 

[0189] <The example 1 of a comparison> (manufacture of the recording ink with which the mean particle 
diameter of a microencapsulation pigment used the microencapsulation pigment dispersion liquid to which the 
diameter of grain of maximum size exceeds 1000nm by 650nm) 

In the example 1, it replaced with the anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the recording ink of a 
cyanogen color was prepared like the example 1 except having used the anionic microencapsulation pigment 
content aquosity dispersion liquid (MC-5) of the copper phthalocyanine blue obtained in the example 5 of 
manufacture. 

[0190] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 8 for the volume mean particle diameter of the microencapsulation pigment in 
the recording ink of the cyanogen color obtained in the example 1 of a comparison, and 30 days. Although the 
volume mean particle diameter of the anionic microencapsulation pigment in the recording ink of this example of 
a comparison is before and after storage and showed the almost equivalent value, sedimentation of a particle 
was seen and its distributed stability was bad. 

[0191] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper using 
the commercial bubble-jet printer using the above-mentioned recording ink. As shown in a table 9, this record 



image had a definition and the low depth of shade, and they lacked in color rendering properties or transparency. 
Moreover, the image recorded on the OHP sheet did not show opaque and colorful projection drawing, and was 
not a"ble to use it for the OHP sheet. Moreover, while using it repeatedly, the nozzle which makes ink breathe out 
was got blocked and the activity of a printer became impossible. 

[0192] <Example 4> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 51.7%) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-1) 47.4 section of the copper 
phthalocyanine blue obtained in the example 1 of manufacture, the ethylene glycol 20 section, the 
diethanolamine 3.0 section, and the ion-exchange-water 29.6 section were mixed, and the pigment content 
prepared the recording ink of 6% of cyanogen color in it. 

[0193] <Example 5> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 51.7%) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-6) 50.0 section of the Magenta 
color obtained in the example 6 of manufacture, the ethylene glycol 20 section, the diethanolamine 3.0 section, 
and the ion-exchange-water 27.0 section were mixed, and the pigment content prepared the recording ink of 6% 
of Magenta color in it. 

[0\94] <Example 6> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 51.7%) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-1 2) 48.8 section of the yellow 
color obtained in the example 12 of manufacture, the ethylene glycol 20 section, the diethanolamine 3.0 section, 
and the ion-exchange-water 28.2 section were mixed, and the pigment content prepared the recording ink of 6% 
of yellow color in it. 

[0195] In these examples 4, 5, and 6, since in preparing recording ink dispersers, such as a bead mill and a roll, 
were not needed but it prepared only by only mixing especially, while a distributed facility is unnecessary, can 
shorten a distributed process and an effort, being able to perform compaction of production time, or laborsaving 
of distributed energy and raising productivity greatly, a manufacturing cost is reducible. Moreover, the pigment 
content in aquosity dispersion liquid was also as high as 10% or more, the pigment content in an anionic 
microencapsulation pigment is as high as 51.7%, and versatility was [ the anionic microencapsulation pigment 
content aquosity dispersion liquid used for these could add other ingredients, such as a water-soluble organic 
solvent used in order to improve the engine performance as recording ink, in most amount, and ] high 
[ dispersion liquid ]. 

[0196] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 4 for the volume mean particle diameter of the microencapsulation pigment in 
the recording ink of these cyanogen color, a Magenta color, and a yellow color, and 30 days. It is before and after 
storage, an almost equivalent value is shown, and sedimentation of a particle is not seen further, but it is clear 
volume mean particle diameter s of the anionic microencapsulation pigment in the recording ink of this example 
to excel in storage stability and distributed stability dramatically compared with the conventional 
microencapsulation pigment. 

[0197] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was recorded on an 
OHP sheet and copy paper using the ink jet printer of a commercial piezo method using the above-mentioned 
recording ink. As shown in a table 6, this record image had a definition and the high depth of shade, and they 
were excellent in color rendering properties or transparency. Moreover, since the image recorded on the OHP 
sheet was excellent in transparency, it showed colorful projection drawing. It did not disappear, even if it 
attached water and ground the record image on an OHP sheet, and it excelled also in the water resisting 
property. Moreover, even if it used it repeatedly, the nozzle which makes ink breathe out was not got blocked. 
[0198] <Example 7> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 67%) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-2) 44.8 section of the copper 
phthalocyanine blue obtained in the example 2 of manufacture, the aqueous ammonia solution 5.0 section 
(equivalent to the resin solid content 2.5 section) of styrene acrylic acid resin of 50% of nonvolatile matters of 
the acid number 163 and molecular weight 25,000, the ethylene glycol 20 section, the diethanolamine 3.0 section, 
and the ion-exchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
of cyanogen color in it. 

[0199] <Example 8> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 67%) 

In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the recording ink of a 
Magenta color was prepared like the example 7 except having used the anionic microencapsulation pigment 
content aquosity dispersion liquid (MC-7) of the Magenta color obtained in the example 7 of manufacture. 



[0200] <Example 9> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 67%) 

In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the recording ink of a 
yellow color was prepared like the example 7 except having used the anionic microencapsulation pigment content 
aquosity dispersion liquid (MC-13) of the yellow color obtained in the example 13 of manufacture. 
[0201] <Example 10> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 75%) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the styrene 
acrylic acid resin used for the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-9) 

40.0 section of the Magenta color obtained in the example 9 of manufacture in the example 7, the ethylene glycol 
20 section, the diethanolamine 3.0 section, and the ion-exchange-water 32.0 section were mixed, and the 
pigment content prepared the recording ink of 6% of Magenta color. 

[0202] <Example 11> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid whose pigment content in a microencapsulation pigment is 67%) 

In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the recording ink of a 
cyanogen color was prepared like the example 7 except having used the anionic microencapsulation pigment 
content aquosity dispersion liquid (MC-4) of the copper phthalocyanine blue obtained in the example 4 of 
manufacture. 

[0203] In examples 7, 8, 9, 10, and 1 1, since in preparing recording ink dispersers, such as a bead mill and a roll, 
were not needed but it prepared only by only mixing especially, while a distributed facility is unnecessary, can 
shorten a distributed process and an effort, being able to perform compaction of production time, or laborsaving 
of distributed energy and raising productivity greatly, a manufacturing cost is reducible. Moreover, the pigment 
content in aquosity dispersion liquid was also as high as 13.4% or more, the pigment content in an anionic 
microencapsulation pigment is as high as 67% or more, and versatility was [ the anionic microencapsulation 
pigment content aquosity dispersion liquid used for these could add other ingredients, such as water soluble 
resin used in order to improve the engine performance as recording ink, and a water-soluble organic solvent, in 
most amount, and ] high [ dispersion liquid ]. 

[0204] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 5 for the volume mean particle diameter of the microencapsulation pigment in 
the recording ink of these cyanogen color, a Magenta color, and a yellow color, and 30 days. It is before and after 
storage, an almost equivalent value is shown, and sedimentation of a particle is not seen further, but it is clear 
volume mean particle diameters of the anionic microencapsulation pigment in the recording ink of this example 
to excel in storage stability and distributed stability dramatically compared with the conventional 
microencapsulation pigment. 

[0205] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was recorded on an 
OHP sheet and copy paper using the ink jet printer of a commercial piezo method using the above-mentioned 
recording ink. As shown in tables 6 and 7, this record image had a definition and the high depth of shade, and 
they were excellent in color rendering properties or transparency. Moreover, since the image recorded on the 
OHP sheet was excellent in transparency, it showed colorful projection drawing. It did not disappear, even if it 
attached water and ground the record image on an OHP sheet, and it excelled also in the water resisting 
property. Moreover, even if it used it repeatedly, the nozzle which makes ink breathe out was not got blocked. 
[0206] <The example 2 of a comparison> (manufacture of the recording ink which used the microencapsulation 
pigment dispersion liquid whose pigment content in a microencapsulation pigment is 33%) 
The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the styrene 
acrylic acid resin used for the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-10) 

90.1 section of the Magenta color obtained in the example 10 of manufacture in the example 7, the ethylene 
glycol 1.9 section, and the diethanolamine 3.0 section were mixed, and the pigment content prepared the 
recording ink of 6% of Magenta color. 

[0207] The anionic microencapsulation pigment content aquosity dispersion liquid used for this had the pigment 
content as low as 33% in an anionic microencapsulation pigment, and its pigment content in aquosity dispersion 
liquid was also as low as 6.6%, and they were what a limitation is in the addition of other ingredients, such as 
water soluble resin used in order to improve the engine performance as recording ink, and a water-soluble 
organic solvent, with the depth of shade of recording ink maintained, and lacks in versatility. Moreover, since 
there were many amounts of resin used for a microcapsule, the problem arose in compatibility with other 
ingredients. 

[0208] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 8 for the volume mean particle diameter of the microencapsulation pigment in 



the recording ink of this Magenta color, and 30 days. It is before and after storage, the almost equivalent value 
was shown, and sedimentation of a particle was not seen further, but the volume mean particle diameter of the 
anionic microencapsulation pigment in the recording ink of this example of a comparison was dramatically 
excellent in storage stability and distributed stability. 

[0209] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper using the 
ink jet printer of a commercial piezo method using the above-mentioned recording ink Since there were few 
additions of the ethylene glycol in recording ink, it produced a blot and flipping to copy paper or an OHP sheet, 
and as the record image was shown in a table 9, the definition was low and color rendering properties and 
transparency were missing. Moreover, the image recorded on the OHP sheet did not show opaque and colorful 
projection drawing, and was not able to use it for the OHP sheet. It did not disappear, even if it attached water 
and ground the record image on an OHP sheet, and it excelled in the water resisting property. Moreover, when it 
was used repeatedly, the nozzle which makes ink breathe out might be got blocked. 

[0210] <The example 3 of a comparison> (manufacture of the recording ink which used the microencapsulation 

pigment dispersion liquid whose pigment content in a microencapsulation pigment is 83%) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the styrene 

acrylic acid resin used for the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-8) 

36 J section of the Magenta color obtained in the example 8 of manufacture in the example 7, the ethylene glycol 

20 section, the diethanolamine 3.0 section, and the ion-exchange-water 35.9 section were mixed, and the 

pigment content prepared the recording ink of 6% of Magenta color. 

[021 1] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 8 for the volume mean particle diameter of the microencapsulation pigment in 
the recording ink of this Magenta color, and 30 days. Since the anionic microencapsulation pigment in the 
recording ink of this example of a comparison had low resin concentration, a pigment was not made as for things 
to maintaining at stability in the detailed condition, but a lifting and volume mean particle diameter became large 
about the condensation after storage, sedimentation of a particle was also seen, and the anionic 
microencapsulation pigment had storage stability and bad distributed stability. 

[0212] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper using the 
ink jet printer of a commercial piezo method using the above-mentioned recording ink. Since the capsule had 
caused condensation, as shown in a table 9, this record image had a definition and the low depth of shade, and 
they lacked in color rendering properties or transparency. Moreover, the image recorded on the OHP sheet did 
not show opaque and colorful projection drawing, and was not able to use it for the OHP sheet. Moreover, while 
using it repeatedly, the nozzle which makes ink breathe out was got blocked and the activity of a printer became 
impossible. 

[0213] <The example 4 of a comparison> (manufacture of the recording ink with which the mean particle 
diameter of a microencapsulation pigment used the microencapsulation pigment dispersion liquid to which the 
diameter of grain of maximum size exceeds 1000nm by 650nm) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the styrene 
acrylic acid resin used for the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-5) 
44.8 section of the copper phthalocyanine blue obtained in the example 5 of manufacture in the example 7, the 
ethylene glycol 20 section, the diethanolamine 3.0 section, and the ion-exchange-water 27.2 section were mixed, 
and the pigment content prepared the recording ink of 6% of cyanogen color. 

[0214] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 8 for the volume mean particle diameter of the microencapsulation pigment in 
the recording ink of this cyanogen color, and 30 days. Although the volume mean particle diameter of the anionic 
microencapsulation pigment in the recording ink of this example of a comparison is before and after storage and 
showed the almost equivalent value, sedimentation of a particle was seen and storage stability and its distributed 
stability were bad. 

[0215] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper using 
the ink jet printer of a commercial piezo method using the above-mentioned recording ink. As shown in a table 9, 
this record image had a definition and the low depth of shade, and they lacked in color rendering properties or 
transparency. Moreover, the image recorded on the OHP sheet did not show opaque and colorful projection 
drawing, and was not able to use it for the OHP sheet. Moreover, while using it repeatedly, the nozzle which 
makes ink breathe out was got blocked and the activity of a printer became impossible. 

[0216] <The example 5 of a comparison> (manufacture of the recording ink which used the microencapsulation 
pigment dispersion liquid to which the mean particle diameter of an organic pigment exceeds 200nm) 
The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the styrene 
acrylic acid resin used for the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-11) 
44.8 section of the Magenta color obtained in the example 1 1 of manufacture in the example 7, the ethylene 
glycol 20 section, the diethanolamine 3.0 section, and the ion-exchange-water 27.2 section were mixed, and the 



pigment content prepared the recording ink of 6% of Magenta color. 

[0217] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 8 for the volume mean particle diameter of the microencapsulation pigment in 
the recording ink of this Magenta color, and 30 days. It is before and after storage, the almost equivalent value 
was shown, and sedimentation of a particle was not seen, but the volume mean particle diameter of the anionic 
microencapsulation pigment in the recording ink of this example of a comparison was excellent in storage 
stability and distributed stability. 

[0218] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper using the 
ink jet printer of a commercial piezo method using the above-mentioned recording ink. As shown in a table 9, 
this record image had a definition and the low depth of shade, and they lacked in color rendering properties or 
transparency. Especially the image recorded on the OHP sheet did not show opaque and colorful projection 
drawing, and was not able to use it for the OHP sheet. Moreover, even if it used it repeatedly, the nozzle which 
makes ink breathe out was not got blocked. 

[0219] <The example 6 of a comparison> (manufacture of the recording ink which used the microencapsulation 
pigment dispersion liquid to which the mean particle diameter of an organic pigment exceeds 200nm) 
The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the styrene 
acrylic acid resin used for the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-14) 
44.8 section of the yellow color obtained in the example 14 of manufacture in the example 7, the ethylene glycol 
20 section, the JIETANORU amine 3.0 section, and the ion-exchange-water 27.2 section were mixed, and the 
pigment content prepared the recording ink of 6% of yellow color. 

[0220] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 8 for the volume mean particle diameter of the microencapsulation pigment in 
the recording ink of this yellow color, and 30 days. It is before and after storage, the almost equivalent value was 
shown, and sedimentation of a particle was not seen, but the volume mean particle diameter of the anionic 
microencapsulation pigment in the recording ink of this example of a comparison was excellent in storage 
stability and distributed stability. 

[0221] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper using the 
ink jet printer of a commercial piezo method using the above-mentioned recording ink. As shown in a table 9, 
this record image had a definition and the low depth of shade, and they lacked in color rendering properties or 
transparency. Especially the image recorded on the OHP sheet did not show opaque and colorful projection 
drawing, and was not able to use it for the OHP sheet. Moreover, even if it used it repeatedly, the nozzle which 
makes ink breathe out was not got blocked. 

[0222] <Example 12> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid of the base of a non-volatile) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-15) 37.5 section of the copper 
phthalocyanine blue obtained in the example 15 of manufacture, the ethylene glycol 5 section, the glycerol 10.0 
section, the diethanolamine 3.0 section, and the ion-exchange-water 44.5 section were mixed, and the pigment 
content prepared the recording ink of 5.0% of cyanogen color in it. 

[0223] <Example 13> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid of the base of a non-volatile) 

In the example 12, it replaced with the anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-15) of the copper phthalocyanine blue obtained in the example 15 of manufacture, and the recording ink of 
a Magenta color was prepared like the example 12 except having used the anionic microencapsulation pigment 
content aquosity dispersion liquid (MC-16) of the Magenta color obtained in the example 16 of manufacture. 
[0224] <Example 14> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid of the base of a non-volatile) 

In the example 12, it replaced with the anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-15) of the copper phthalocyanine blue obtained in the example 15 of manufacture, and the recording ink of 
a yellow color was prepared like the example 12 except having used the anionic microencapsulation pigment 
content aquosity dispersion liquid (MC-17) of the yellow color obtained in the example 17 of manufacture. 
[0225] In examples 12, 13, and 14, since in preparing recording ink dispersers, such as a bead mill and a roll, were 
not needed but it prepared only by only mixing especially, while a distributed facility is unnecessary, can shorten 
a distributed process and an effort, being able to perform compaction of production time, or laborsaving of 
distributed energy and raising productivity greatly, a manufacturing cost is reducible. Moreover, the pigment 
content in aquosity dispersion liquid was also as high as 13.4% or more, the pigment content in an anionic 
microencapsulation pigment is as high as 67%, and versatility was [ the anionic microencapsulation pigment 
content aquosity dispersion liquid used for these could add other ingredients, such as water soluble resin used in 
order to improve the engine performance as recording ink, and a water-soluble organic solvent in most amount, 
and ] high [ dispersion liquid ]. 



[0226] Next, the volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in a table 5 for the volume mean particle diameter of the microencapsulation 
pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow color, and 30 days. It is 
before and after storage, an almost equivalent value is shown, and sedimentation of a particle is not seen 
further, but it is clear volume mean particle diameters of the anionic microencapsulation pigment in each 
recording ink obtained in the examples 12, 13, and 14 to excel in storage stability and distributed stability 
dramatically compared with the conventional microencapsulation pigment. 

[0227] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was recorded on an 
OHP sheet and copy paper using the printer of a commercial piezo method using the above-mentioned recording 
ink. As shown in a table 7, these record images had a definition and the high depth of shade, and they were 
excellent in color rendering properties or transparency. Moreover, since this record image was excellent in 
transparency, it showed colorful projection drawing. Furthermore, when water was attached and the record image 
on an OHP sheet was **(ed), it was easy to disappear, but even if it hung down several drops of water to the 
record image in the copy paper, it spread, a record image did not disappear and it excelled also in the water 
resisting property. 

[0228] Moreover, since the count of cleaning was managed with less than 3 times compared with the case where 
an volatile amine is used when it was cleaned and used after leaving the nozzle which packed the ink of these 
cyanogen colors, a Magenta color, and a yellow color for 15 days at a room temperature, it excelled in 
redispersible [ of ink ] dramatically. 

[0229] <Example 15> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid which carried out gelation processing) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-18) 37.5 section of the carbon 
black obtained in the example 18 of manufacture, the ethylene glycol 5 section, the glycerol 10.0 section, the 
diethanolamine 3.0 section, and the ion-exchange-water 44.5 section were mixed, and the pigment content 
prepared the recording ink of 5.0% of carbon black in it. 

[0230] Next, the volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in a table 5 for the volume mean particle diameter of the microencapsulation 
pigment in the recording ink of this carbon black, and 30 days. It is before and after storage, an almost 
equivalent value is shown, and sedimentation of a particle is not seen further, but it is clear volume mean 
particle diameters of the anionic microencapsulation pigment in this recording ink to excel in storage stability 
and distributed stability dramatically compared with the conventional microencapsulation pigment. 
[0231] Next, the record image of a BURRAKU color was recorded on an OHP sheet and copy paper using the ink 
jet printer of a commercial piezo method using the above-mentioned recording ink. As shown in a table 7, these 
record images had a Japanese lacquer black tint, and a definition and its depth of shade were high. Furthermore, 
it was it hard to disappear to attach water and to ** the record image on an OHP sheet, and excelled also in the 
water resisting property. 

[0232] Moreover, when it was cleaned and used after leaving the nozzle which packed this recording ink for 15 
days at a room temperature, since the count of cleaning was managed with 6 times, it excelled also in 
redispersible [ of ink ]. 

[0233] Furthermore, when this recording ink was put into the glass bottle, and was sealed and the thermostat 
performed the resistance to solvents test for ten days at 80 degrees C, it excelled dramatically, without volume 
mean particle diameter being changeless and condensing compared with 189nm and trial before. 
[0234] <Example 16> (manufacture of the recording ink which used the microencapsulation pigment dispersion 
liquid of the base of a non-volatile) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the styrene 
acrylic acid resin used for the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-3) 
44.8 section of the copper phthalocyanine blue obtained in the example 3 of manufacture in the example 7, the 
ethylene glycol 20 section, the diethanolamine 3.0 section, and the ion-exchange-water 27.2 section were mixed, 
and the pigment content prepared the recording ink of 6% of cyanogen color. 

[0235] The volume mean particle diameter after storing at a room temperature, and the sedimentation nature of 
a particle were shown in a table 5 for the volume mean particle diameter of the microencapsulation pigment in 
the recording ink of this cyanogen color, and 30 days. It is before and after storage, the almost equivalent value 
was shown, and sedimentation of a particle was not seen, but the volume mean particle diameter of the anionic 
microencapsulation pigment in the recording ink of this example of a comparison was excellent in storage 
stability and distributed stability. 

[0236] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper using 
the ink jet printer of a commercial piezo method using the above-mentioned recording ink. As shown in a table 7, 
this record image had a definition and the high depth of shade, and they were excellent in color rendering 
properties or transparency. Projection drawing transparent [ especially the image recorded on the OHP sheet ] 



and colorful was shown. Furthermore, when water was attached and the record image on an OHP sheet was ** 

(ed), it was easy to disappear, but even if it hung down several drops of water to the record image in the copy 

paper, it spread, a record image did not disappear and it excelled also in the water resisting property. 

[0237] Moreover, when it was cleaned and used after leaving the nozzle which packed the recording ink of this 

cyanpgen color for 1 5 days at a room temperature, since the count of cleaning was managed with less than 3 

times, it excelled in redispersible [ of ink ] dramatically. 

[0238] 
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[0239] 
[A table 5] 
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[0240] The code in tables 4 and 5, the assessment approach, and the valuation basis are as follows. 
Volume mean diameter : volume mean particle diameter of an anionic microencapsulation pigment (nm) 



Sedimentation nature : [0241] as which sedimentation condition 0= fitness x= sedimentation of the particle after 
storage is regarded 
[A table 6] 
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[0242] 
[A table 7] 
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[0243] The code in tables 6 and 7, the assessment approach, and the valuation basis are as follows. 

BJ : ink jet printer of Bubble Jet PJ : Inkjet printer of a piezo method Redispersible : While it had been filled up 



with ink, it prints again after leaving it in mesoecium for 15 days at a room temperature, and easy estimates. 
O = cleaning is printable within 3 times. **= cleaning 4-9 times More than x=10 time - : Un-evaluating. Water 
resisting property : An 0=OHP sheet does not disappear, either. In **= copy paper, a blot [ little ] It permeates 
in x= copy paper and a record image cannot be read. Definition : 0= fitness x = it is bad. Depth of shade : O = it 
is high, x = it is low. Transparency : 0= transparence x= opacity [0244] 
[A table 8] 
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[0245] The code in a table 8, the assessment approach, and the valuation basis are as follows. 
Volume mean diameter : volume mean particle diameter of an anionic microencapsulation pigment (nm) 
Sedimentation nature : [0246] as which sedimentation condition 0= fitness x= sedimentation of the particle after 
storage is regarded 
[A table 9] 
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[0247] The code in a table 9, the assessment approach, and the valuation basis are as follows. 
BJ : ink jet printer of Bubble Jet PJ : Inkjet printer of a piezo method Redispersible : While it had been filled up 
with ink, it prints again after leaving it in mesoecium for 15 days at a room temperature, and easy estimates. 
O = cleaning is printable within 3 times. **= cleaning 4-9 times More than x=10 time - : un-evaluating. Water 
resisting property : An 0=OHP sheet does not disappear, either. In **= copy paper, a blot [ little ] It permeates 
in x= copy paper and a record image cannot be read. Definition : 0= fitness x = it is bad. Depth of shade : O = it 
is high, x = it is low. Transparency : 0= transparence x= opacity [0248] 



[Effect of the Invention] The anionic microencapsulation pigment content aquosity dispersion liquid for recording 
ink of this invention are a very fine pigment dispersing element, and since it excels in storage stability, a 
definition and its depth of shade are high, are excellent in color rendering properties or transparency, and they 
can aim at reduction of a manufacturing cost and the cost of recording ink by laborsaving of a distributed 
process. Moreover, since the pigment content is high, in case the anionic microencapsulation pigment content 
aquosity dispersion liquid for recording ink of this invention are processed into recording ink, it is possible on a 
formula to be able to use various ingredients, and they have the advantage that versatility is high. 
[0249] Furthermore, since it excels in redispersible by using the base of a non-volatile, there is an advantage 
that the dependability of recording ink increases. 
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— ^M*y*— #V7Z*Sx.>>r*)a—As. #y# 

>T*—h (THE I C) ^(DT;l/3— A>m* U^** 
is K fc J: £ 9 i>* ;WK 5 1/ Mi U V 8ftfc-S>m?£l® ft 

[0 0 2 5] cne>£D^k^J(i, T-^y^r-O'Uti 

coo2 6] ^(ojio&gtfiiTmm-rzytmtemtLT 

[0 0 2 7] |p)^C, «^teSiJi:LT«, t 
-7?-;W^—**S/^>!/x— k ~>*- t 
sj-^K, ?ji^-tKo*->K > T-tr^;W^-^-+ 20 

F«©an*3MMttt ; TV\Z7>4 V7f;v- h y ;k t* 
Vtrx-2, 4-^f;l/^UnzMJ;P, rVifx^ 

[0 0 2 8] SfclHl^fC, tt^fcLTte. ARtf, Co 

fl:£*S, P bft^ttft if *^f?»n5o 
[0 0 2 9] T^>ttT^^n*y-tr;Wba^T-Y 

Yt-^^f*. 1,0 0 0JW±<Dfe(DT*fen 30 

0 0 0~1 00. 0 0 0<DSBH<2&<D#$?3:lA\, 

[0 0 3 0] 3 *«*mh6»©«Bttttfc:lBJfc 

x/1/771/3— /k #l> tTx;P7^^— ;WjfO#y \£-Jl 
m> 7*;l/+ K<t}flg. 7^;l/M^O*';iXr^ 

jr. iwraaisu «wi{ttt**v^a:att<o7»y/wR, x 40 

stf*^ #U«>Uif>*, #yx— ^/WR, 4?'J75 
[003 1] Tx^>ttT^^D*^-fe;Wk»»«ra!ii 

aw^^stfi. ooo-ioo, 00 so 



0<D®SH©feOAWSL<. 3, 0 0 0 — 5 0, 0 00 
<DlBHOfe©*<«FtC»$L<. fro. 4HN8ftJ(ci8fKL 

[0 0 3 2] 7-*yfiffll«mt^lWI*hi#fl) 

JMdWt-*- h y 7j<s?{k* y •> A^*iwfcy a 
^©T^y^jB^fflvT^fd-rscfctc^^T^* 
ns 0 #fcs$u>gB#iSftix{±iS»ffi{i. c<o#$ 

£»T?WT'M&*Li&SfcV^7E<D*><E>'e&5 <> 7-t 

[0 0 3 3] *;l/#*S/>HS*'r*-*7 , x*j/ttas»? 
fb&^*« r J*/-M**S'/l*©«H:, 3 0 KOH 

mg/gtt±*«0SL-<, 5 0-2 5 0 fcftSffiffltfJ: 

7-*z/&T%ft^\i&0m.o>mmi*z so 

5:183.3 SBzktttfBK ft D Jiffs fc«>. j&^-fe/KD 
T*-*«filte*»>, Sfc, Kfl5tf3 0<fcDfcev>i:. * 

7*/v©gB£tt*<»fttenfc 9 m?mtf*.z < ft sflgft 

[0034] ^©.fc^ftrx^i/ttwfflK^fk^i* 
ttm wte^k rae~>k #yex 

^75^Bg. ^7 5>-^^7;l/rtFm 75/ 

y 7*5 kir. ^ea^yxxf^, ^> 
««^f*x(±ti^jftif©7*x^vtt»*^-r^«if^ft 

[0 0 3 5] *«WTf«fflf STx^Vft^rtttBS^fk 
^HiSitts *y-lr;l/g«tUTjt»ftS^««*L. 

^ffl-r57*x^>ttw^«^?{t-&^a^n 

a, 0 -x^ U>tt^fgft-Si^-& (tx;H) ©iffl# 

sv>{±. s«ttjgtts**rr*sBWW, 0>J^.«. /?5 
tt, BMKOttnSrfHftlc, cn&ofiUSttiSttK J| MI 
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[0 0 3 6] 7-*>tt*«*«mb*«WH©5%. T 

n§ 0 7-*^Stt7> U LT8, MX. io 
6»tfti* 1 «tt±07-*y*«*r*7> 

[0 0 3 7] *7l/3K*S/*;MI**'r*T*U/l^eyv 

$Lt/\, 20 

[0038] x/i/^vKa^wraT^u/i/^eyv— 

LT&> «*tf. X/l/*x*>lo«$riMJU— K y^;I/ 

[0039] *x#>**«*"ST*u/i/*y , r--i:i, 

[0 0 4 0] 7-*>«tS7* 'J 

7*U*tx^ 7^'J;H[^vypif;i/, T 9 
y;l/»-n-yalf;K 7* y/l/B-n 7^ 3 o 
U t -7^/1/, 7 * y ;!/»- 2 -x^/l/"\*-> 

g|x^;k ^^^'j7l/K-rv^nt!;l/ N y**y;l/^- 

K-2-x^;l/^\+->;k ;***y;l/»-n-:+**- 
;K ^**U;l/»9*U;k ^**'J;l/»xf7U;k 
u t^;!/, * * ^ y /i/K/^^f©* 
* 7^'J;i/fxxf;l/ ; Xf7U>Ki:^US/ 40 

*f^>mm*mirz 7*y;«xxfw/ 

tert -7^/l/X^U>^cD&#X^b>^y V 

- ; ^ n vi^y ^fiojaif ^ ^ n >axxf;i/ ; 
7Wviy^f;l/«ojDSvl/^ytxxf;l/ ; 7v 
-;Vi^7f;l/?^»f7v-;l/|!xXT;l/ ;7^'Jn so 
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xh«J;k ^^^ynxhiJ;K HFtt£x/k 7*y;b 
i>ry*;l/n;l/, ***y;l/»>f y<ff;1/x;k 7*y/l/ 
i7^/xf;K 7*y;l/&7^/y , ntf;l/ > 7^y;b 
8^f;l/75yxf;k 7*U;l/8^f;l/75/ :/ntf 
;W 7^ l J;I/ixf;l;7^yxf;K 7*'J/l'IKx?7l/ 
T^y^nlf;W 7^y;l/i7^/xf-;l/7^ h\ 7* 
U ;l/K7 ^/^p ;l/7 ^ h\ TV y *7l/7 ^ 7 

h\ 7^y;l/Bxf;l/7^yxf;l/75h\ 7*y;l/K 
xf;V7 5/ynif;l/75 h\ ^^^y;l/87^ h\ ^ 
^^y;VS7^/xf;K U hWT^y 7u\£ 

)W ^^^V;Wf/V7^/xm ***U/l'lk;< 
^;l/T^yynif;K ^^^'J^x^^xf 
;K ^*^y;l/»x^;l/T5y^atr;K ;***y;l/K 
7^yx*vl/7SF, y^^y;i/^r^yyntr;i/T^ 
h\ ^^^U;l/^f;l/7^yxf;l/7^h\ y**y 
;Wf;V7^yyn^75h\ **r*U/l/»x*-;l/ 
7^7x^7^ F. ***U/I/lfcx*-;l,7 3>/:/cie 
;l/73F, 7>U;Hll:Ko*^^ 7^y;l/&- 
2-tKn^xf;K 7*y;l/»-2-fc Kp*^ 
at?;k ***y/MKfcFn*$/**7i/ % ***y/l/« 
-2-tFD^>xf;K ^^^'J;^-2-tiHP* 
->yatf;K N-y^n-;l/7^y;b73 F, 7U;l/7 

[0041] SE«tt«flia«wra*yv— fcLTtt. 

[0 0 4 2] 7n*y^y^7*~hg3:*rr3fi-&14 
^/v^Ji, 2-^^^'jD^;l/^xWV->7 

[0 0 4 3] x^i/Sm^ty v-i: itli, M 

s/***-r* r^y i^b^yv-fc^w 

[0044] l. 3 -V**v^z/- z-*y-4 —4 

*y^y- 2-*^- 4 — T;l/y^;l/ 7^'Jl/ 
— K 1. 3 -^^y 2 4 — 

[0 0 4 5] a^Mtt»J2: LTti, 0iJ^(J. t 
/W^^v^x-b, i/- t -y^;l/^-^^> 
F> ^^y/^-tHP^K, F. 
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-2, 4 ->7f;l/Ai/n- h y /k 7 , v r fcTX5'4'n'\ 
CO 0 4 6] T^>l4S#WT^U;l/^y-T-i:, M 

S^fb^lF^J ; 8*i£7^;i/^cDftf?xX7vi^ra 

inz>rh>?(k®m ; y*y-7i\ x*y-;k 7#y- 
;k -ryyafc^l/Zrt/xi— )Vm<K>^T fr&m 
M ; y^f;l/*;l/i»75 h\ ~>*y ^-;VX;l/4-^-> K, N 
-^f-;l/tfay K>> tf»J -^yfO!iDg#/n hy&«i 

[0 0 4 7] gffi?£K<fc37x;*:yf 1 vY^n#y , -t:;l/ 

So 

[0 0 4 8] gffi&tcfc^T, TMcttUTiEtff&ffiX 

«FOSSIiSOSi*©Ifre.> 7--t:h>, y?-/l/x^ 30 

[0 0 4 9] 7i*>tWi«imt6«BO«^tt. 

T, 2 5~1 8 6Maa5CD®B*W$L<, 3 0-15 
OMakOKIBtfiRf CS? $ L<,\> 
[0 0 5 0] ISlC, (16*4^1 

fk^mafKOIBk:* fro, J^-K, HP>ig*-r3ci: 

[0051] frfrzmsftwfti&feitmh LTt*, is 
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{t^i.tb^h^mor^m. $>ziHt. (2) mmm 

[0 0 5 2] */-c. «Flcm#^S«, ^i7h"!r- 

[0 0 5 3] ^^{t^BWfcbT, ^T;U 

+;l/7 5 y 7< 7-A/g^X 7 it is V X7*>75K 

y*;ws bmm*mirz>mnmm» ; ey^s 

— ttii© TB Y K- 1 6 0J , rB Y K- 1 6 6J „ V 
*M±$l<D ry;l/XM-X2 4 0 0 oj m<Dffl&ftWtftl 

[0 0 5 4] iS»» OEfflJMfc) ^S^^f Sfci6 

•?-©«}; 5 cti6©il#»£DS)4S{i. 1000 
0 C P&LTlcmm-tZC L^o 
[0 0 5 5] il^it©^ffltC7)<^SA-rsc £{C *o 

T, SE»» («stB?lfk) f<O^StLT 

[0056] cou/fcjKmctifts, tMHSofflsreg 

[0 0 5 7] CtDJt^^Sa^CfeV^T, JLie<D#JJS<D& 

(i 1 0~2 0 0KHzT'*5, 
[0 0 5 8] l/^^S^?DS<7)7'x*vttW«SflI»?{t 

*<fcSo m®mT°<Dmn<DMmz*zmv-c. jam 
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[0059] &f$.ztirci3zf-z)i>mz7Mmm 

[0 0 6 0] Ctlt>V>m4<D?5it;T-mc>tlZ>T-*^&. 

[oo6i] w&mtt'ttoiimt^Tit, -tm%.% 
[0062] -?3. ±mtmm<Dttnz&mLT. t- 

<fc D v 7-t ? n # 7-fe7l/{kll*4$*7k1£#fiSt 

(1) T-^y&mm^^it^mmnmnh^. r>v 

(2) pH«>fttX«:Mttfr*Ckli:j:oT«lfi*» 

(4) J&DT, aiSStfTk^fTft-Po 

(5) «M£fl:^-efcoT*/b#*S';i^*ffai, 

[0063] li (1) ca3»*7 , -*>tt««W»? 

(1) ««»m^*T«B*£ttLfe& *ttJ*(*<f» 

(2) *tt«(*4'T?«R*«*X«JB>W-*. 
[0 0 6 4] ±E* (1) (DfitixVl*. S*\ 

[0 0 6 5] C©^ «fflStl«WW«ntt. HRlC« 

BH»»JU»^*»©, «e>K. 7ki:iSfn1$<D;& 

7thX ;*^;l/X?-/V«rh>, x#y — 

;k n-yp/V— ;K -I'vya/V— ;K KKif 
/k fh5tKn77>SH*W5n5. KhOWto 
mti&^t>\ * f-M V tf;l/^ H/,'^ n - 
7a tf h PSH'V:/atf;k IH»n-:/cilf 
;k mt**i>y, "OOftjffc, co^fttcfigffl-r 

[0 0 6 6] «WS)W«f*1>fc»««-&fclH«Rtf7- 



»c»««-&« fctt, (i) T-xf&mm&ft^it^m 
ftstnt, (2) &mmtism*m^~c*m 

[006 7] *^<D#»2r}£ UTti. xo&ottm 
10 (a) T^*I/tt*aW#?ffc*«^*fl»Ba>&j»S 
5. 

( c ) t^* vtt*iKm«««atfa«fr 

(d) 7-* >tt*«*^ft^»^tf»Sfr P>fi£3 

20 t"5o 

(e) *affi{t^*ffl^T*ftLfc7=*ytt*rM* 

( f ) 7zt >tt^*smt^ws»tf«»fr e»figs 

[0 0 6 8] Tjcfc^ft-rsWFfCfi, JS»<D(S^xT--P 

so ttlft'MO^MJiSiiitaiWPt.oT, IfMSttSiJ^ 
«|3D^Kft2*, »IBOH*tt*fL<fiTS*ft 

[0 0 6 9] <S«ttfk*«4: LT«» 7j<Kfk^ 
75X 57^f=-;l/X^y— y-fy^a/V- 

So 

[0070] T-fy&mmxfr&t&mtmRt* 
40 T;i/*ui47Ktt<s**t^-rsm (i) xnicmmT* 

(2) ©*tt-e*«*tt«E«:(|JT»«)Bi:««i:% 

l, *tt«M*«fe«Bfcii*xttiBi« , r*. c©^. 7j< 
•rs«^tc*3^T(±. flmtt. sisxg^ffiBSfk-rsfc 

so 46tc, ^&?<D2^ft<D'>^:VvJ<14X7'J— Xf*^" 



(9) 
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[0071] mmmjSt, 7mm^-rix<r>uu<om^ 

[00723 mummm-shu fesvHi, mm 
'&v&^Tmvi?2>mc. mix* » 

So 

[0 0 7 3] 7-*>tt*«fi*mk**ffl<0fl!ffl«£- 
tt, *«8M**<*> 1 0 OMSBtCfcfLT, 2 5-1 861 

ass, »$l<(43o~i 5 ofisaBfcsisfflFwaraj 

5««g|5J:Dfc'>4tM&&, «S*2BM»»K:#ttL»z: 
<<4*«G)fc*»K 1 8 6BBffJ:Dt>^« 

»«iea»ncffifflbfe«Mj:» efrtMH-±<D*»#a < a 20 
[0074] sbic, am«BML^«. Mnnaicj: 

1 0 fcttTTfr* 3 C tWI Ur\ 

[0075] fto^ias««ffioss«i^iitfiaajw 

01C~2 0 0tT*feS o AnH^aft^7 0*C*SlT{i, Si 
SWWB^** 0 -r €f\ MM&tttf 200t;^MASf:, 
»B©«WcJ:oTtt, ttMSL^^dttSBettirai 30 

<4v\, 

[0 0 7 6] 4c«HK{Mili:tKSMKSn^ninic«W*9li 
[0 0 7 7] teffiSns&te{t-&$ji:LTt±, mtf, 

mm. mm. mm. mm<ota^fmmm ; mm. mm. 
yu\z*vm<Dta*mwmmii£tf@.Rx-%%t>\ « 

*©*rW*tf*J«8:<, fro, R*r*Mt6*ei'>&aftfc« 
i^tt»iEK## * Lv\, K#r«FOpH(i2~6©ffl5H*W 

£9, CO^^^S^li^lCti:, pH4~7©SSiT- 
[0 0 7 8] mWik. &mcfSC-C\mR.ZfTKlk&ftl£ 
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[0 0 7 9] C<9^zk^-*«, fc4<, 

>i/S*i?*arr s c e <fc o t, mn^LTtmm-r a c 

[0 0 8 0] C<D«fc-3K, *»«1?«fflt57-*ytt 

[0081] ^MiTttffi-r«'<r^^D«^;MidM4 

[0082] *^t?Mffl-rsv>f tuxy-izMtmn 
$?£ u— «f- k v 

[0 0 8 3] CCD<k3tcLT»?>tlSrx^->i4V'i'^ 

[0084] mzmi-emizisrc&vic. 

-Y * D * y-fe;Wfc««ft'0#«a«©$#^« 3 5-8 
oa«%©ffiffl*W*UV^o 7-*y(t^^n*7*'fe 

wiJ^«*«pio4*w 3 5 % j: *) b&a^m 

©•fK^jSffl, SMiJ»oSBbnaiJi:«»tt*«IB6n*c4: 
fg< 4*fc«>, ffift«E2: LTO*tt$HWSi: UT^ffl L 



(10) 
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[0 0 8 5] T-^->ttT-r^n*y-fe;HbS» 
(OmX&f-W* 1 000nmJ:!)^< &ofci§-&, ^ 

ntizf-tMtmn(Dm*$L?mit lOOOn mOT?, 10 
5 0 0 nmJXT-£&3 t>jl?3:LV\ 
[0 0 8 6] ; ecDT^>"l4v-i'^n*y-b;l/ 
ffcMSf ©WWBBOJFfcliMH: 3 0 0 n m&TFim 
$L<x 2 5 0 n mJMTiWKffS ^fliT 
3 0 0 n m J: 0±f < 45 1> 

£\ fSfe&^Wtt&SVHittiifflgtf&D. »K» OH 

[0 0 8 7] #%W©7x*i/1£v^*a*:?M:7Wt:« 

Kfb^-hU^A. 7kKft*U t >A, zkUfb'J^fASPO 
7/1/* U #I©I©fT*ffiffl L-7cJ§£\ eMMWeft 

[0 0 8 8] ±mmm7S.>tLTli.^ mZ-l^ 7>*r 30 
x£y-7l>7~ *MV-?u/\/— ;l/75X *7l/# 

y y<Dm%&R&T ^ Xfc-a^ ; s?x*y— ;i/75x 

h y x*/ -71/75 ^cQSfgUc < U>iSi*7±i©#«7 

[0 0 8 9] *¥£W<»imi&mT-*>i3i-?'{<?nj3-7 

a#7-fe/Wk«*4<D#WB«, Tktt^tSff^l 0 0 MSB 
7 0B«gflJ-XT7W(?3:L<. 2-6 OMSBO® 
l^OifSK, 1 0 — 5 OMgpco«SB#1$fc:$?£ 40 

* ? 7 0 BftffiJ: 0 iU < & -5 i: . SUttofc: tt*tt$Hft«# 
£fc, 7ktt^?g*iDv-r'^a*^'-tr;Hka^#*« 

Sci:***.^^ 7M£#f&&<£<D^*a#:7°-t:7Wt 

8s&cD#*r«tf i o mmm* o ssftngyosi so 
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[0 0 9 0] *fgf8«7x*:xtt^*D#:/*7MIJI 

^«r#w-rs7ki4»»fS^#wr5iB®ffitt, ±ieTUi 

91 L7c7x*>14v^ * a#7-fe/Wkgim*7j<£#» 
ifcgfclSC-r, TkJSttWBi, **I7S:a ASiS&ffJ, 

[0091] ^fmoimmm^vT-xyiSL^jtui} 

1 — 1 0 0aa%cD®ffl*W$L<, 5—10 OS 

5ctmtitf> 1 0 OM%tfSif3:Lvci:fiS--5 

[0 0 9 2] f^&Kffl^STkrSttW&SSytLT^ 
0U*fcfx *tM/771/3— 7K x^;l/T;ba-;K n-7" 
^7l/77l/3— ;k << Vfl-iVT tbzi— 7k t e r t -7" 
fvUTVlo— ;K n-yatf;PT;l/3— 7k -CV^ntf 
fl/TA/^—j^m<r>T)Vzi—)vm : > 7 *^7i/*7i/A77i/-r 
^f;l/7-bh7^ Kf®75 Ki ; 7-bhx 

x^-Ui/yy 3— ;l/x^;l/X— -r7k ->*x^u>yj a 
— /M^-Ax— -r7k v'x^-bv^'ij 3— 7l/X^-;l/X— 

■r7k hyx^ui/^y n— ;i/*y^^-;i/x— 7vk h 

x— x^-b^^ijn— ;K ^oeuyjf'Ja- 
l. 2. 6-^-9->hy^--;K f*y^V3-;K 

5?ifi/yyy3- 7i/, ^yx^u>^u3— ;k ^y 

yafcfl'^ya-yW ^y-fey ^co^<ffiT7U3-;l/ 
S : N-><^;b-lfau i, 3-y^^7l/-2- 

f 3*vysv>«#*K:r&tt*. cne>«7j<^tt#*a 

[0 0 9 3] IHg?«'4'©7j<Stt^tSm?i'J<0# : &S'J^C±> 
9 5 fi«%l^T*WS L- < , 0-80 |f%OfBm 

[0 0 9 4] IB^tc^StcjSCT/H/^Tk^ttSflgi: 
LTtt, &mS. lCfrt>, -if^^X *-tf-f>. T71/7 

?<^-;l/-fe7l/n— *'Jifl/y*+->K, kKn+f 
x^-7Hr;ba— x, ^? y tx;l/T7l/3— ;K ^'J7i"J 
71/7 5 h\ 5?S®5T5F. #VT?V>m. jHytTx7l/ 

x— -r7i\ #y ifx/i/tfay T^y7K 
^7i/^tD^iS5^^*^ife.nSo 
[0095] 7k®&mmi&. ^«tt^tt«ingi5, aaett 
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[0096] teg^c&gfcjsuTffl^-s^rtgTs >t 

>. MJx^/-;l/7 5V> N-^;Ux£/-;b75 
>. N-xf;bi?x^/-;V75X 2-757-2- 
^f;vyn/V-;K 2-lf;l/-2-75/-l, 3 
--fu/\y*?*—j\,, 2- x*y— ;l/ 

co o 9 7] *&w<Dimm<Dmmj5m*. ®mmnz 

eject, wssttaj. kjs^j, te&mmm, pumm 
coo9 8] c<D£?icLTm&znrcnmmit. 

v h7'J V^-^cDiS^fBSSfflv^C tic*. 9. 20 
[0 0 9 9] 

stPMOfcttw-r*. wtk*5</>t. rgpj atf r%j 
[oioo] <^j«0S i > cm* 

n --7=f-)\>* Z 5 V \y— V 1 7 5 35, n -7*AsT 9 U 
U— MO. 7 35. f-KKn+fX^itiriJl/- 
h37. 5 35. >t*<"J;V82 6. 835Rt>* X>\—?* 
)\> Oj (B*»Bi(#c)i¥<0 t e r t -t^W*-** 

[0 10 1] #tc. )(f;Hf-;vyh>'2 5 0gp^:7^ 

5r£T'lligS-e7i:f£. ±f20S-&a?*2^pM»i:HoT 

W7o, wwmftj- m i 2 5 o o © e=;wK«»©» 40 

«t, cn^ffigifgffi (A-i) tmttz. 
[0102] <^m2> (r-xy&m&mmismft 

X^U^4 3SP, n-7f;P7^'JI/-h8 7. 5 35, 
j?-l:Kn*->xf;W$^iJl/-|»3 7. 535. 
*U/l/&19. 5gPRtf r^-^;l/ OJ 5. 035fr 

[0 10 3] **JVx.r>l>rby2 5 035*7^ 
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5t:$T'#S5-y:fc^ ±fe©ig^f£*2B$RmcMoT 

ITU MtclBlSSTM 5B$|iaKfS£H2:T. 

«M 8. 1 4 0 0 0<Di?x;i/£<itfg<Dr8 

wt, cn^BgjgfS (a- 2) tBsie-r-So 

[0 10 4] <^figM3> (7x*>ttStftil! 7 > 

n-7f;l'7^ijl'-h4 0. 3 
35, jS-tKn*i/xf;W^^Ub-h3 7. 535. 
**i"JJH*9. 7 35Rtf 0<— OJ 5. 035 

[0 10 5] ICtC. ^^;l/X^;l/^rh>2 5 0^77 

«^2 4, mwmttm. 1500 o <r)\z-)V%mmv>m 

WT. cn**NBi8tt (A- 3) fcttCf*. 

[oioo] <-&«g«iij4> o , -*y&&$m&6m# 

n-7f;M^^'JU-M7 5^ n-^/bT^'J 
P-M0. 7 35, 0-fc: h*n*->x^/l/**^U U- 
H37. 535, ***U;l/&26. 835^0* 

;i/ oj 20. om^F&zm&mzmmLrzo 

[0 10 7]^, ^^;l/X^;l/-7-b>2 5 OgP^r^v 
X3£tti£A,7£&, SBRS'-rt/TK, «#L&#e>, 7 
5 ICS ±ie<DM&m*21%mcWr>T 
STL, JEKHIfflKTM 5^IBSISS-&T» @JB#<9& 
5 6 0 0OlTx;U^Ii<D}gf« 

T, CMWI (A- 4) fcMET*. 
[0 10 8] <-&fiEP5> (Tx^>ttS#^W^iS» 

n-7"f;M^^'JL'-H5 3. 8g|5, n-^;l/Z 
»'JL'-h20. 4 SP, J-tKD+i'i^M^^y 
W-H3 7. -535. *#*U;l/&3 8. 335^^ T/^— 

oj 5. o$tfrt>iiizm&m%mwi.rc 0 ^ 

ic, pt^l/X^Tr hy2 5 035%75Xntcftii^f 

[0109], Jft#L&#5. 7 5*C£T*#?rS£-t±fc 

±fe<D^fS«-2^tjloTrSTL, Mtcisiiga 
T-l 5I«IBS*S**T, H«^<DISffll*i9 8, 
?11 2 50 0C»ex;l/^«agO^fS*?#fc:„ CW^gg 

^ (a- 5) fcfl&ie-rso 

[0 1 10] <d*«6> 

n-7"fWi'i"Jl'-H 7 1. 4 35. n -7=f-)VT 
^Ulx-h6. 335. /3-t Fa+->x^-7l/p<^^UU 
-h3 7. 535. 7*'J 71/^3 4. 835SO* 
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;l/ OJ 2 0. OgPfrCfSSii^ffr&HlJLfco 
[0 1 1 1] ^^/l/X^;l/^h>2 5 035^7^ 

X3fcttiiA,/-£&. ^-;PTK«ffU*^7 5t 
3: T'l^ig;* ±ie<Dil^^ 2 Wtio TrTF 

9 5, &¥i3#^il8 8 0 0CO\Z->l%:18fMcoi§mzm 

cn*«flMS?« (a- 6) fc«e-r*. 
[0 1 12] <^««|7> (T^*>tts^fr*r®;s# 

n-7fW^^'JU-h83. 8gi5, n-^;l/7^ 



10 



-h3 7. 5 JSP, *#*'J;HE2 6. 7gfl, fU^S** 
5SP&1>* OJ 2 

o. oa5^e.fiRsg^ffi«ria©bfc 0 

[0 113] ^f^X^hyE 5 0a5%7^ 

xntcttiiA/m i»->-;l/Ttc, 7 

srru stciwisaT'i 5vmmtii£itx. m&ftnm 
1040 o<D\£=.)vmmm<Dm 

jkt, cn$tiiSK (a-7) tBSte-rs. 

[0 114] 







77 J EL 


Bfefir 




Mfll 


A- 1 


1 2 5 0 0 


7 0 


48 




A- 2 


14000 


48 


49 




A- 3 


1 5 0 0 0 


2 4 


4 9 


£j««4 


A-4 


5 6 0 0 


6 8 


5 0 


5 


A- 5 


1 2 5 0 0 


9 8 


5 1 




A- 6 


8 8 0 0 


9 5 


5 0 


£jE3c«7 


A-7 


1 040 0 


6 9 


5 0 



[0115] <m^mi > my^ui/T—yf)\y—<D 
t-* y&vj tut,?* Mmn^mym^mmnm. 

5 -emcmmmm ( a - 5 > 22. 1 «k r 

X Y>f> - • T G R J (*B*-f >*ft*:i:il 

(tt)soc. i . e ^> h • y>v- 1 5, wmm?®. 

5 0 n m, m+M^m 1 0 0 n m) 14. 2 5Sk #ffc 

7 5SP, ^rt/X^/l/^h >7 8. 2SP, fx— /<— • 
^yA5> L-1 0 9-6 0J CfcBJfcf'^fb^I 
i(tt)l!<0^75>W) 4. 7gp&y : -fe7 5-y^ • t: 
-X3 0 0gP^. XT-VL/XiligggKAnfd^ ^<9*t 

[0 1 16] ^tc, ±IET-i'^n*y-tr;Wb^ffl^- 
Xh4 0. OgPRt/^^^l/T^yx^y-zl/O. 4SP 

4 5KHzcDjg^&%MWL&tf^ Wt&ffl^lCf*;/ 
32^7k5 0gP«:l 2»K*>CtTffiTLT. SB#tfc OR 



50 



[oi 17] wc, c(D-*^?x3*-7-tMtmmsm7k 

[0 118] CCO&olcLTmfcT strait] 
^•b;Mt«^*7j<tt^fS (MC-1) *<7>v^*a 
#7^/Mldg5ftcD&&* ru P A - 1 5 0J (B«8tt 

Sfi 1 4 8 n mT\ SA^S« 1 0 0 0 n mW±£>& 
?liO%T'$ofto S7c, T^^DAytMWtt 
*tt»«ao^»«»«t« 24. 5%T% 7^^n* 
7 p -b;l/>t'^iS<D#^r«fi 5 1. 7%X'$>r>rco 

[0119] <wmmz> amy-$>ui/7->y;i~<D 
c i ) mmmmum 

®M2 5 0m 1 <D#^Xt:>tc, -&f£.m 4 fc^BMrg 
ffi (A- 4) 1 5. 0S5. S^^/H*/— /l/75> 

o. 8nPSLtf r7?x by> • y?]/— • t g rj i 535 
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2 5 0 g%1)Qz.tc'&. ^>bfx— ±>— §ffl^T4«f 

[0120] (2) tm 

Hf£3 — 51N&ofco 
[0 12 1] (3) ffiilRtfTkifc 

[0 12 2] (4) **n, RD\ 7ktt«f*^OS»« 
©pH^8. 5-9. 5i:^§ST?^^^;l/Ji^y-;l' 
iftcm. 7K**PXT, ^Ji$£*hV2 0%£&3<fc5KH 20 

mm (mc- 2) *»fc. 

[0 12 3] SiBMl tmmicLX7-*>&-?J?u 

u-7-tMmnsm7K&ftmm (mc-2) 

•fe/WldSI4©tt«¥i3&?&« 1 7 0 n mT% 10 0 0 
nmJ-X±©S^ttO%T*feo7 v Co irftu v-f ^ n # -/-tr 
7l"f> Oamo^fTBId: 6 7 %T*feofc 0 
[0 12 4] <Siii0IJ3> «^tc<fc^^7^ni/T 

( i ) mnmmxn 

[0 12 5] (2) mm 

7^XA-T'8t#L&#eK lS®tggE«:#t 

H(i3~5t?feo7co 
[0 12 6] (3) W&&V7kfc 

[0 12 7] (4) ffP, Rtf, *tt«M*'\OSiMlfc 
#7j<^-**7VX^-*ffl^T8l#LS:tf 
©pH#8. 5 — 9. 5t&«Sfl 0%7kKft^-hU 

^ATkrg^/jp^/to gtc, 1 ttRim&«ttt*fc&, 7k 

*Jta*T, ^»S!#tf2 0%£&£«fc-3{Cl83SILT, 7 
^^->tt-7^^D*y-fe;HbaS#W7j<1£^^ (MC so 
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-3) £*#fc 0 

[0 12 8] SJgflRJl fc^tCl,T7'^^ttv-<^n 

*^/Mk««d«7ke»«a« (mc-3) *<o?^^ 
izMmnvtmspzmTmt 1 8 2 n mT% 1000 

nmJ-X±^fii?f±0%T*feofCo STc. V-r^P*^-b 
[0 12 9] <SiifiCaj 4 > C^7^nv'T^>'^';l'-<D 

it) . 

-&fiKfiRj2T-»7c<SflgrS}« (A- 2) ^OA/I/jR^S/jUS 

zm-fzmm*. v^frj-zs-ivr^yitm^xx 
0 0 %*m Ltc t><D*&m LTcj-^iWjteiij 2 1 mm.K 

IT, SEW, Mi&fttfTkSfe, **DRtf?l#f& 

*fT*V\ ^»^^2 0%^T^>"l4^^o*y 
-b7HtMm#7ktt»»fffi (MC-4) *»fc. 
[0 13 0] ®jififlj2fcl^1ili:bTT^>1Sv-('^D 
*^-b/Wbtt»***tt»«« (MC-4) *<D^* 

■b/WUBROWSBI^tt^tt 2 1 8 n mT% 10 0 0 
nmJ.X±©&7fi0%T*&o7c 0 $fc. 7^?oA^-t 

;i/* <Dmn<D^mmi± 6 7 %xs>^rc 0 
[0131] <mmms> mm2 5wr-*>&$m 
&tt{t^ynm*&m Ltcmy * n ~>t=.>7)V—ot 
tut, 7-fe/wtam*ff 

( 1 ) mnmmxm 

&i&m3?mrcffim®m (a- 3) *o*;u#*s/^s 

0 0%4'ftLfCo §12 5 0ml CQ#5XfcT>K:, ^ft] 
Lfc^flgSrHffi^gliST 7 . 5 r7rxhy>- 

tgrj 1 5gp*ADx, «a§A^<p-rs«<7)^ 

?-/lo^/l/^r h >£jfjp*., ^*>£&7k*j!jp;lTl£«tf 
7 SgPt&SJ^lCLK:^ JpiSSH^tfO. 5mm© 
i?;l/3r7lf-X2 5 0 g£*P;U h^x— 

^fflv^T4B#^ti^^ff*-3/-c 0 igM*?7^> tf^xt: 
[0132] (2) mm 

mMx**ftznrc*fr#*f>imzm-?z>ffimtmmfr 

Lfcik. x-^x/^-t-^l**^, im&t&m&mm 
tf*mtLxmmicmm-?&£xi}nx.tc 0 c<d&<d p h 

«3~5T-feofc 0 
[0 13 3] (3) ffitt&tftkft 

t^. ^7kiScLT, #7j<7r-^^t#/-Co 

[0 13 4] (4) (fft. SD\ TkttStt'NOg^ 
^7j<7r-*«:7 ? ^X7^-^ffli,>T«^L^A^, »ft<* 



(14) 
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£DpH#8. 5 — 9. 5£&5i:T'^*?-;l/x£y— ;l/ 

75>© i o %7kmm*imx.rc 0 stc, i 

7k£*n*t\ :Wf5g#tf 2 o Kin 

silt, t tnii 7*>wmn^m7k.&ft 

(MC-5) *»7c 0 

[0135] stit&i i tmmcLTT-*>&-?^ ?u 
*^t/Wk«»*#r*tt»»« (mc-5) *<o v^r ^ 

*7WtggiS<Dtfc»¥iS&7&{i 6 50nmT, 1000 
[0 13 6] <S«I0IJ6> (•?-e>5'&<DT—*>'&-? 

■s&rn 1 T*mitwmm& (a-d 23. 4 as, r^r 
xhv> - x-/^- • rtsj e^s*^ 

*{k^XH(«)iliOC. I. bf^Vh • U>y K 1 2 
2, ¥Mfl4 5nm, i^g?Sl00nm) 1 
4. 2 5g|5. #&S&aj £LTi^^7l/T 5^*^/1/*^ 
^'JK>0. 7 5gP, ^f;HWh>7 6. 9SP, 
(X-/S— •^•y*?^ L- 1 09-60J CAB* 20 
-Y>^k^XH(«)Sic0^55>1tSi) 4. 7gBRtf-fe 
557^ • £-X3 0 0gP£. X-r>UXliSf§tcAn 

[0137] ixs^^^uti^Mtmnm^.- 

Xh4 0. Og|5St>'^?-;t/T5yx^y— ;l/0. 433 

IC45KHZ ©fflStt*JH»Lft*'&. *«MB*»fc'r* 
>32^7j<5 0gP«rl 2^*HtTiSTUT, iB^Sfe 30 
OgtBSUfc) «rtT*V\ Tx^ttv^p^X-tr/Wt: 

[0 13 8] lie, c©T-f*^p*X-lr;Hkam*7j< 

^ilS-e5«fH«^bT, AX-tr^gwy/l/ 

[0 13 9] £<D£olC LZmrcT-* 5ut> 

■f-tMmns&k&imm (mc-6) ^cd^-y^p 

4 5 n mT\ a^SK^Stt 1 0 0 0 n mW±©iS?(i 0 
%T-&ofco *fc, v^*p*X*;WlJI^*7j<te# 
»?S©^«^ii*«2 3. 2%T% ^^0*^1/ 
*<0M3ft©#*r»i 5 1. 7 % t?& o fco 

[0 14 0] <gj£0!l7> (v-t£>£fe<7)7x;*>"|4v 
* p # ^-t ;l/{kM»^*7j<tt^f8t©iait) 

( 1 ) BftSttXS 
§!2 5 0ml ©tf^XlfMc, ^j£fl94TWc8fl!MrS 
® (A -4) 15. 0S5> ^$ 1 ;l/X^y-;l/7'=> 

0. 8Si5&a* r7rxhyv-x-/^--vHf>^ • r so 
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tsj (As*^>^k^ill(S)ScDC. 1. tr^ 

>b • K 1 2 2, WS&f&A 5nm. gX&^g 
1 OOnm) 1 5SP^rA0^.. ^*>3£&7k£ftD*Til£S 
#7 5SCi:%S«fcati:bfc^ ¥^8?&!b<0. 5mm 
©^px7£-X2 5 0 g**D;Lfc&. 'Wyhfi 

xe-xsritsuLT, ias"e«fft*nfc*/i'#*"»ni 

[0 14 1] (2) |»f 

6 j£3 »ii<*^7j<{c^ L fc fe © tCTkfcira* T<gtc#S? 
Lfc&, -r-rX7l-T'^b*^e>. 1 

{i3~5Tfeo7c 0 
[0 14 2] (3) igil&^jft 

[0 14 3] (4) Rtf, *tt8S{*^©3#JS 

£DpH#8. 5~9. 5 fc&SST'S^^l/X^y— ;b 

HUT, Tx^->1tv-i'^a*X-b7Hk«m*7j<14» 
fffS (MC-7) zmrc 

[0144] mmmi tmmicLx. r-^y&rr^^ 
y^Mmnvimy-mmTmii. 1 7 6 n mT% 100 

■fe7l/'f 0^0##fifi 6 7 %T'&o fCo 

[0145] <mmms> (*«hbso#*«^8 3% 
(a-4) <v&mm*6. otfitLrcimit. mm&n 

W»««fTav\ ^S^A^2 0%cD7'x^->tt-r^7 7 
a*^-fe;Wk««^*rzktt»»* (MC-8) ^»fc„ 
[0 14 6] ^jg0IJ 1 tmmfcLTT-*>&-vC?U 

*7-tMtmn^m7ic&ftmwi (mc-8) ^©-r^^ 

^M\Mn<DWm^W.l-W l t 2 5 0 n mT. 10 0 0 
nmW±©S?tt0%-r?feo7c„ S/-c, v^^u*X-tr 
7l/*©^©#*ati 8 3 %T'$>^>tZo 

[0147] <mmm9> 7 5% 

(A-4) ©SfflMlO. 03P^L, ^Bi^fffi (A- 



(15) 
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it. mm\7 tmmichT. mmmm. mm. wkrxs 
im. * ftatfs^MR*ff to*' 2 o %<ot 

-^-^ttvY^a^j^-lr^HbMm^tt^fS (MC 
-9) 

[0 14 8] gJgfiUJl tmmzLTT-*>'&r?'<>?U 

*zf-kMmn-sti7k®ftmm (mc-9) *cd^* 

^MdEBOflSBPFi^tt^aa: 1 8 0 n mX\ 10 0 0 

co 1 4 9] <m&m 1 o> (#«bs»<d$ws^3 3 
( 1 ) ffl»»^xa 

US 2 5 0ml CDtf^XtfMC, £-j£0IJ 4 T*mtztalffit& 
m (A-4) 2 0. 035, ^^f/H^Z-Zl/TSy 
1. 1S5RD* r77Xhy>-X-A- ••V-lf>^ • R 
TSJ 5. oa^n*, f*;/£&***D*Tl£«tf 7 
5a5fc^:-5J;5tcLfcm, ¥^?@^0. 5mmO^ 20 
;l/3-TfcT-X2 5 0 g^*P^./c^ ^>h~>x— * 
-£ffll^T4l$[lfligS£*fT£o/c 0 8|*»7», 

[0 15 0] #tc, !Bg0lj7 tlBIfiltcLT, itS 

(mc- 1 0) *wrc 0 

[0151] w&mi trnmcvr. T-*y&-?^>7 30 
u*zf*Mtm&^m*&ttm& (mc-i o 

^y-feMtMiSO^^fiit^Sti 2 2 4 n mt\ 1 0 
0 0nmJW±C0&^i0%T'fe-3fc o V^^Dj!) 

[0 15 2] <W&m 1 1 > (^EffStf 2 5 0 n m 

# • RT Sj IcTCtLT. r^p^7^;l' • b>y K • DP 40 
P-BOJ (f 1 /^- ^^-ttScDC. I. fcf^^>h 

• U-y K2 5 4, ¥i3&?£2 5 0 n m, g*&7S4 

oonm) mmmi nmmicLr. m 

nmm. mm. m&&wm. *»Rtffl*Hft*fTa: 

mn^mymimm mc-i 1 ) 

[0 15 3] ffijiCT 1 tmmiClsZ. T-Xl/te.T'f? 

uf]-7*.Mtmm^m*.'&.ftWLWL (mc-i d tp<ov 

#X*/WIJI**0{«l¥i3i&7S(i 2 8 3 n mT\ so 
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1 0 0 0 n miX±©iK^(i 0%fJ&oft. $ 
fc. v^*D#Xir;l/*©««<D#*»i6 7%T*&o 

[0 15 4] <KjI01J1 2> (I'xa-fetOT^^tt 

£js«y 1 xmtmmmm (a - 1 ) 23. 4 as, r->^ 

■7 — 77Xh "fin — • 8GTFJ (*B:*:-f ^{fc 
3*331 fl*)l^>C. I. tf^^>h • YXD-1 7, ¥ 
i^&7@ 6 0 n itu 1 2 0 n m) 15. 0 

35. ^f;Hf;^h>7 6. 93$. /<— • ^.y 

L- 1 0 9-6 0J (*0*-f>*{k*I« 
(«e)«©*9 3>liHlg) 4. 7 35&tHr55-y? • e- 

X30035*, xv-yi'xm®j&icAnrc'&. 
[o 1 5 5] mc ±i^-<^u^nMtmnm^- 

XF40. 0&mSiS*1->\<T=.y3L2;— ;l/0. 435 

V3?^* 5 0 35* 1 2 ^JbHtTnTF LT, i E>ftWL 

[0 15 6] M(C C«DT^^DAX-fe;Wkam*7j< 
ttSMft**, 8 5tTlSt« Ci:tc J; oTM5:iS 

[0 15 7] CtOi^lcL Tf#7c T'x* 'pufj 

zr-tMtmn^mTk&ftt&m (mc- i 2) *<ov7* 

1 9 1 n mT% S^e^Sti 1 0 0 0 n mfeUitDEHP t± 

KWlfc^W ftftmmt 2 3. 8%T\7>f^DA7'-b 
5 1 . 7%T*feofc, 
[0 15 8] <SiJte!ll 3> Win-eOT^tVft 

v w ^ a * y-fe;wtam**7ktt»««o«Ji) 
( i ) W^il^xg 

si2 5omi >ic, ^figgij i T-t# rcmmm 

m (A-l) 1 5. 635. ^^;I/X^/-;P7$> 
0. 8a5&t>* yr— Xh -Tin- 8GT 

FJ 1 5a5**Px, ^*^&$i7k%:1)Qz.Tmmtf7 5 35 

X7'br-X2 5 0 g*j)az.tc'&. ^W>hS/x— *-« 
fflV>T4^fKil^tf*ofc 0 tl^lT^ f7Xt- 

5 ^Sg i: 6fiSc5»»f**7j<lc^«!( L fe 
fc„ 

[0 15 9] (2) 



(16) 
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«3~5-e&ofc<, 
[0 16 0] (3) ffi&RZfTkfc 

[0 16 1] (4) (fft, Rtf. *tt«K*'\©?l#tt 
^7k^-*£fVX7*-£ffl^T«#L£*-e>, 
£DpH;6*8. 5~9. 5t45$T-^f;H^y-;l> io 

75>oio %7kSfS*i!ip^/-co sic i mmmwttm 

SILT, -Txa-fec07-^->'l±v-('^D*y-t;KtM 

mwTktt^tst^ (mc- i 3) *»-*. 
[0162] wtm \ tmmicLT, t 
nz-j-tMmmsmyii&ftmffi. (mc-i 3) "Coy 

*)7*Mtmn<D&m¥tsm?mi± 1 8 3 n mT?> 1 0 

0 0 nm&L±.<Dm?l±0%T'&-ot£ o V^O;*/ 

zf-t;v^(omn(o^mmit 6 7 rc„ 20 

[0 16 3] <Sjg0"J 1 4 > WSffi^&Jb* 2 2 0 n m 

SJifififlJ 1 3{c:fc^T, r->i 4 7-7rxh--i'iP-- 
8GT FJlCft^LT, r->A7-7rXh-^in-- 
4 192J (*B*Yy*fb*I«(*lO«OC. I. tf 

rxn- 15 4, ¥i^S^2 2 0 nm, g 

*8j£?S3 5 0 nm) «fflV>fc«*Wt, IKM 1 3 tm 

mcLT. mnmm, mm. w&rvti&l 

*^-fe/Mfc««d*zkttiiMR* (MC-i 4) ttmtco 

[0164] mmmi tmmicLT. T-*y&m> 
u*rr^M\MV<^mimftim. cmc-u) 

*y-fe/l/ffc«»C»i*a¥i5|iia?S(i2 4 5 nmT\ 10 
0 0 n mtt±<?)t?li0 fc„ -T-r^D* 

[0 16 5] <§Uig0IJl 5> (^jff£1£<DiM»&tefflL 

rz^ry&<DT-* tun ^Mmn^myH 
( 1 ) tsmmmxm 

§l2 5 0ml <D#^Xl£ y\Z. «AM 6 TftfeMMft 
fS (A-6) 1 5. OgP, i^^^X^/-^75y 

i. lgfl&tf r7rxhy>-7;v-- tgrj i 5gp 
*ia^., i'*>'32^7j<^nxTi^«a^7 sgp^i&sj;^ 

icL-fcSL y-mm-WtO. 5mm<7)^/Un-7'ir-X 
2 5 OgSriD**:^ ^-Y>h->x— *— *JSV->T4B$ 
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[0 16 6] (2) I?flf 

* nfc * frx* '»\sM% % mm t 

[0 16 7] (3) igJ®Rtf*gE 

[0 16 8] (4) 7j<tt«{*^(DS»ii 
#7k^-*£fVX7S-£fflV>T*#L£**?>, Stf&f* 
<DpH#8. 5~9. 5i:^:SST*l 0%7K^{k^-hU 
•> ATk^f^ip^fco Mlc, l r9Mff#-£ttt:~-fc& 7k 
£jta*.T\ TWmft&z o 5 KHSLT, X 

mm (mc- 1 5) ^fco 

[0 16 9] SiiieiJl t^lCLT, T^VttvCf 
n*y-tr;Wt^##7ktt^a>R (MC-1 5) 

t>-f^Mmn<owmw-^n^-mi. 1 5 2 nmt% 1 0 

0 0 nmW±cD©?{±0%T*S-3rco TY^nA 
y-tr;l/tf©M^##»{i6 7%T-feo7Co 
[0 17 0] <®i£0ljl 6> (-f«S»©«US*fl!ffl U 

SiSfflll 5tC*5<^T, r7rXhy>' • 37*71/— • T G 
Rj fcft^T, r77Xhyy-x-;^- • v-tf^* • 
RTSJ «rffl»,\ M^tfJftfflcoi 0%7k^ft^-hU->A 

*»Rfctt*.T 1 0 %7j<Kft* 'J ->i»*»**flil/\fca 

(MC - 1 6) ^f/io 

[0171] Sigfiaji fcrasitebT, r^>i4v^^ 
uA^-bMtmm^mTHit^mm (mc - 1 6) 

*7izMmft(D#m¥mm?miz. i7 8nmt% 1 

0 0 0 nmW±c0«lt?tt0%-efet5 7c o S7c, "r-i'^a 
[0 17 2] <CSijffififgi 7> (T«^l14<0ffiS^ffl b 

1 5fC53l/->T, r^7 rXh y> • — • T G 
RJ {Cf^^.T, r->i»5 — 777, h "fin- - 8GT 
FJ HtCtffPfflOl 0%7kK<b^hU->A7j<jS 

*Kf^*Tl 0%7kK<tU^-»7A*}S?K*fflV>ftJWn 

t±. ^i§^ii 5tmmicLT, mnmm. mm. mm& 

T-*>&^**u*7-bMtmft^7mimm (m 
c - 1 7 ) *mtc a 



(17) 
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[0173] wmm i tmmtcLx, T-*y&-?-r? 

n*^-fe;WtWR^*>ktt5MR* (MC-17) 

ij^M\MnnWm^^-mt 1 8 2 n mT% 1 0 
0 0 nmW±<0iia?(i0%TfeofCo T^^DA 
y-b;l/^<D^O#W«ti 6 7 %T*&o7co 
[0 17 4] <Btfi0IJl 8> (^^•fe/l'ScoyyHtJaS 

( i ) Hftsstxa 

§i2 5 0ml O^XtT^tC, ^fiKfi?U7-e^c«flirS 

(A-7) 1 5. 035, i/VfM^y'-^T^y 
0. TMA-6 0 0 (Hgfb¥*±li<7>'MK#- 

: 1 8 nm) J 1 SgtfSrAn*, 

V^&^StfO. 5mm<0^1/3r7ir- X2 5 0 

[o 1 7 5] (2) y;Wksaa 
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[0 l 7 6] (3) SS*T 

jtaxfc C <DB$<D p H fi 3 ~ 5 T'&o fc„ 
[0 l 7 7] (4) jgJlRCf7j<j5t 

[0 17 8] (5) &tf> *tt«fl^©S$Hft 

©pHtfs. 5 — 9. st^fTio*-^^/; 

{b«m#*tt^f8t (MC-18) *'#fc 0 

[0179] mmmi zmwclt* 7-*v&w? 

n*>T-fe;WUSS«**r*tt»»« (MC-18) 

A^-b^UfUBROfWiT^ttTaa: 1 4 .9 n mT\ 10 
20 0 0 n mtLbOS!? « 0 % T*£ oft, * tc , v-T ^ n £ 
^t/l/tOffiBO^Sia 6 7 %T'feofto 

[0 18 0] 

[*2] 







u » 




7>> 




N.V. 


fit* 






A- 5 


TGR 




DMAE 


148m 


24.535 


OX 


51. 1% 




A-4 


TGR 




MAE 


170na 


20X 


ox 


67X 


SSOT3 


A-4 


TGR 


»*r 


KaOH 


182on 


20% 


ox 


67X 




A- 2 


TGR 


«« 


DMAE 


218na 


20% 


ox 


67X 




A- 3 


TGR 


»« 


DMAE 


650na 


20% 


17X 


67X 




A- 1 


RTS 


«« 


DMAE 


145na 


23.2% 


OX 


51. 7% 


wmi 


A-4 


RTS 


16*r 


DMAE 


176nn 


20% 


OX 


67X 




A-4 


RTS 


»« 


DMAE 


250nn 


20% 


ox 


83X 




A-4 


RTS 




DMAE 


180nn 


20% 


ox 


75X 


SSS«J10 


A-4 


RTS 




DMAE 


224nn 


20% 


ox 


33X 



[0181] 



[l§3] 
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st a 




73> 




N.V 


ant 






A-4 


DPP 


mm 


DMAE 


283M 


20% 


OX 


67X 




A- 1 


8GTF 




MAE 


191hb 


23. 8X 


OX 


51. 7% 


«a«i3 


A-l 


8GTF 




HUE 


183nn 


20% 


ox 


67X 


tB6«14 


A-l 


4192 




DMAE 


245m 


20% 


ox 


67X 


ttfi«15 


A- 6 


TGR 


R«f 


NaOH 


152m 


20% 


ox 


67X 


WS«16 


A- 6 


RTS 


BMr 


KOH 


178m 


20% 


ox 


67X 


«fi«17 


A- 6 


8GTF 


S«r 


LiOH 


178na 


20% 


ox 


67X 


Kfi«18 


A- 7 


CB 


«« 


DMAE 


149m 


20% 


ox 


67X 



g|S, ifl/V^ya-M/^f/H-f/H 5. 0 
SB. ■YV^afcJ/VT'/lo— ;l/3. Ogfl. ^x^y-zl/X 

5 . o %co->7 i/&<otmm*mm. ufc. 

[0184] <HSECT 2 > (T-f * p # :/-fe/WU»|eMt» 

(MC-2) £ftxT, Siii^jTT'tffcT-lf^^feOT 
-*>"tt^-1'^P*7 p -fe;WkMm#7j<tt»^ (MC 
-7) Sr/HV^cttfl-te, ^SSflJl fcRlflBcLT* v-tf> 

co i 8 5] <mt&m3> (-^^ ^utizf-tMtmn^ 
ossttitf 6 7 %<ov ^ a * 7* A/ftdmatttt 

SSfiSW ltfe^T, S)g0ij2T't#rc7^P->/'->y;l/ 
-<D:Tx;j- * P * y-fe;l/{tJSm*7K14«-m?« 

(MC-2) tC«7tT, gtfgflljl 3T*t#7c-rxn-fe© 

7-*>^j*u*zf*Mmntt7mttwmL (m 

C-l 3) *fflv>fc«M±, Sttfflll tIBltaStLT, -f 
[0 18 6] USSflBJ K 2BLtf 3tCfeVT\ IHS&fciS 

14** # < ±&f 5 i: t ttcSKignx HOffM-TS c 
TtfCo 3:7c, cn^tc^fflLfcTx^-vftT^^P* 



[0 18 2] ^2Rtf^3lC^t^BS^(i, WT<DjiO 20 
TGR : r77Xhy> • ffl>— • TGRJ (^:B* 

^v^k^xn(«)iacDc. i. w^h-y^-i 

5) 

RTS : ryr^hY> • /<— • T-tf>* • rt 
sj (*H#^>4Mt^iJ£(«)8lcDC. 1. 

h • U-v K 1 2 2) 

DPP : r^at7^;l/ - U'vK - DPP-BOJ 

• ^^-ttlHOC. I. lfW>h- WK2 
5 4) 30 
8GTF : r->i»7-7rXI fin- • 8GTFJ 

Yxn- 17) 

4 19 2: rS/A^— h • -TXP— • 4 1 92J 

(*B#^>=Ht^i3£(tfO§s<DC. 1. 

-fxa— 15 4) 

CB tfyy^v-? 

DMA E : ^^7l/T5yx^y— ;b 

: v-f * n * ^t/WtJOTOiWFiatWII 
N. V. :^Jf%«-i8jS 40 

mm. ■.-rjirux y-tMmncomm iooonm 

[0183] <mmmi > ^D*yt;wtiw 
fctefflLfcieSffrDSsyg) 

-/-tiMmns&mftf&m. (m c - 2 ) 37. 

Ogtf, 5?lf 3-/Wt/?f;H-f ;V0. 5 so 
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i 3. 4%ix±t&<. tmmzLz 

[0 18 7] cne^T^fe, V-tfV^feRtfl' 

3 t:mtc&nmm<P<DT ^ a* X-tr;WtJS 

C0188] xic ±mmm%m^T, itns.w7fr 

Rtf=H£— ttKBSLfc. COfBfltilMftU:* S6tc^-r 

TV\fc„ OHP^^— hfcfESbfcHISfciu 

tc^nTV^fc46tC*^7;L/^:Si?[a^^LTi/^Co O 20 
HP->-h ±<Df B^SHiiSrTKfcOtt o Tti^Si: 

[0 18 9] <JfctttW 1 > (V-f * D*^WtSfi© 
^IfrfS** 6 5 0 n mTI^fifStf lOOOnm* 

(MC-2) tcftxT, Sji0>j5T^ffc7^n->T-> 

ii[i(Mc-5) ^ffifflbrctwa. usswii tmmic 
[0190] jteseij 1 T-wt">7>&<Dimm<p<D-v( 
X'ftm. t fcm<oa«¥t3m^ &&t>*&?©ifcp$te£s 8 

[0 19 1] #fcl, ±EI2»«*fflV"»T, mi5co/^;i/ 
LfcHflttt* ^F2?|-e*77;l/iS:fiK0*^Sf, OH 
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[0 19 2] <*«094 > (v-f *n*r-t;WUBRf 

ffl^i*' 51.7 %© * d ti 

1 T'mtc7$ai'7=.>7>l>-<D7 
*u#7*Artmitt*13&WtM (M C - 1 ) 4 7. 
4S?fc, x^b>^u 3— ;l/2 Ogtf, yxii/-;l/75 
>3. 0aJSt>V*>^7k2 9. 6gB*iI£-LT, 0 

6 %<7»7 >fe<DfBg!&£ISg Lfc 0 

[0193] <mmms> (-^ftax-f-tzMmft* 

OiRtSi* 1 5 1.7 * a * y-fe/Wt®**# 

Mtmn-et&mftwim (mc-6) 50. osutc, x 

fUy^iJn- ;l/2 OSP. -;i^/-;P75V3. 0SP 
&tf-Y*>£&7j<2 7. OgB^iS^LT, «**##6% 

[0194] <mmme> e^t 'tux-fizMtmH* 

OimSlA' 5 1.7 %ffl-7-C ? o # X-fe/Wtam 

fiigffij l 2T'fffcrxn-fe(OTx^->'14^-r^n*X 
•fe^Hk«S^**tt»»« (MC-12) 48. 8g|5 
fc. x^U^^'J n-;l/2 OSP, i?x^/-;l/75> 
3. 0«BKM'*5'29Mc2 8. 2gi5*il^-UT, M*4 

6 %<dj 3La—&<Dmnm*mm l/c 0 

[0 19 5] cn^HfiSWl4, 5Sr>*6{C*St/->T, IB® 

Siii^«D^^fe^VH±»tS[x^;l/^-co^^{k^r* 

P*X-b;Wtffl»^W7Ktti«Sffi«, 7-*>&? 
^^D*y-b;WtMWOSS^5 1. 7%i:^<, 
S7c, 7ktt^i«*co«^fe 1 o%«±i:i«<, IBS 

[0 19 6] cnfi->7>6, T-tf^^feRaVxa— 

[0 19 7] ^{C, ±fBfBS?S^fflV^T, TtilScDlfxV 
v-tfV^feRt>Vxn-feo*7-IBgJiii^, OHP 

->-hR?>*r3tf-iffiicfBgL/c„ c<Dmmmmit. *6 
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tanr^ft. 0HPi/-ncfe®LrcH^!«. 

fco O H P h±©teg®^^7k^ottTiSo TferB 
fettle fcffiftTt/rfco SSDig 

[0 19 8] <Hj560IJ7> (v^^p^y-t/Wta^'P 

SijtCT 2 T-»fc 7 * D S/r = >7>1>-<DT -* >i3??* 

* a * ?*Mmn^m*&ft&M cm c - 2 ) 4 4. 

8fftC, iffil6 3> »?12 5, 00OCO^«^5 

off (.mmmmftz. bmnnm , ifu^'jn- 

;l/2 0ff, ^x^y-;bT$>3. OffSDV^SSI 
7j<2 7. 2ff£^LT> Mft##6%cD->7':>'fe<DfB 

co 1 99] <^«fSM8 > (v^^^y-fc/Mtsm'p 

coam«tf 6 7 %cot^ * a * :/-fe;Wtgim#tfcj& 20 

(MC-2) tC^T, laiim T*t#/c: -r-tf^fecor 
-tytt7^^nA7"t;Wki^t*ttMii!! (mc 

-7) ^ffifflbfew^a, nmmi tmmcLr. v-e 
[0200] <mmm 9 > (v-r * d # y-tr/wtaft* 

Wimtl*' 6 7 %ov^ * a * :/-fe;Wt8m#f&iflt 
*&fflLfcfBil78t©l¥ji) 30 
7 {C*5C->T. StiSffll 2 -eft*:?* a^T-^^ 

(MC-2) tcft*T, SiHJlJl S-efffci'xn-feo 

i>uij cm 
c-i 3) tt&mvrcLMii. mmm7 tmmicvT. 

[0201] <mmmi o> cr-r^ a ^y-tMtmn 

tptDHm^Btf 7 5%£DvYi/nA^-tr;HI:a»^m 
Si)i0"J9-etfrcv-tf>'^fecDT-^->tt'T-i'^aA7'-b 40 

Mtmn^fc&ttmm (mc-9) 40. omc, sn 

7krSf£5. OgP (^Hi@Jg^2. 5fflCffiS) , X^U> 
>y»J=i-;l/2 OSP, ->-i^/-;b75y3. Off&tf 

[0 2 0 2] <lHfi60!l 1 1 > (-vf tu-h^liMtmn 

fcamwitf 6 7 % coT-r * a * y-trMta^ia 

&£ffiJ3LfcfBSI?fc<D§!i;§) 

Hffi0IJ7tc43l,>T, mmm2T°mc72nzsT-y7;l so 
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(mc-2) icft*T, m&mAX'%rcy^u^T-> 

W(MC-4) fctefflLfcfcWfi. HSSeiJ7tll«tc 
[0 2 0 3] *5S0IJ7, 8, 9, 1 O&tfl UCfc^ 

>ttv-r tux zf-bMtmmtxDmnmi 67%&L±t 

i§K. £fc, *tt*HR*'t'©«B« > fc 1 3. 4%W±i: 
[0 2 0 4] Ctl^^T^fe, v-tfi/^fe, -fxa-fi 

©fB^fgtp©T-< ^ n * -yiiMtmfkDwmw-mm? s 

?OttKtt**5li:^L,r£„ *jl|&0iJ<DfB&?&<F<DTx 

[0 2 0 5] ±felB8fS^fflV^T, iMRoexvr 

T-ifv^feStf-rxn— &<D*^-|B@5a®«:, OHP 
->-hRt>*3fer-atlcfBgLfe 0 CtDlB^iS^i:, *6 
&rj7(C7BLfcJ:dtc, «SBa j f>fea«^iS<. iHfett 
■^SB^tttc^nTi/^fco 0HP'>- htclBSUfc 

•3TtiBUCW4<, »7ktttCfc«nTl/>7c 0 $ 

[0 2 0 6] <J±t5E0U2> Cv>f*ulti'7-ktWatm*> 

•b;i/{tS^##7K14»i!t?g (MC - l 0) 9 0. iff 

*-T?)<®m5. off mmmBft2. sfftctis) , 

ifl/>^Jr-;H. 9 ffRt/->*x^ y-;bT 5 > 
3. Off^ril^bT, mnfttf 6 Z&CDsm 

[0 2 0 7] cntifflLfe7^>tt^^nA7 , t 
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Mtmn<p omnfttf 3 3 % t « < „ $ & , tM4#»& 

4"CQ«&#&6. 6 %£{£<> iegfS«OfeiiSJ&«ofc 

[0 2 0 8] COT-g^^fecOfES^OV^'^a*^' 
tJWt^OfWFiaiM'Sfttf 3 0 BKSigT'BrML 

[0209] *ic % ±aaE«**fflv^r, insoex*/ 

©a^-iESMS*, OHP->-K ^fcf-fSKlE^L 
fco fS»i£'P-<Dx?-U>yy n— ;l/«o^pfi7b^%v>fc 
ntf— ffi«OHP->- hlC«LTi#*^#^ 

-f, OHP->-HclittiT'f«:A^fc„ OHP->-h 
±©B«B»*zk*"3*J T*o T t iB* * C «* < , 

-1* > * fctttti * y X;MflB $ £ c i: fe o fc 0 
[0210] <hfctSWJ3 > (v-f*n*7-fe;Wktt*W» 
©«m*«tf 8 3 %<Dt-< * a * 7*te;WfcWB#** 

MtMMf*ik&5Mm CMC -8) 3 6. lfffc, n 

*«»5. 035 mm@&&2. 5mcm%) , x^u- 

-f^Sl&'JO 5. 98B#i&&LT, «**#**6%<DV 

•» > * eot Eflttt£iiH l fc, 
[0211] coy?v>&&(Dmmi&<poyvf tux? 

[0 2 12] ±iEf28iR*fflVT\ TUBEOtrxV 

©#5-fEgiii{g!£\ OHP->-h > ntr-iK»ciE^L 

^9tc^-r*oic. ffia3S j ?fejis*M£<, tt&tt so 
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S8«, ^IWP*7 7;l/i9:fiKi«^Sf, 0HP-> 

[0 2 13] <tfc«0ij4> (vY^afc^'te/WfcfflB© 
6 5 0 n mti*fi?ltf 1 000nm§ 

©SiB) 

* a * JbflJM4M*tt#1Rtt (M C - 5 ) 4 4. 

3. 0SPRt;-r*>^«*2 7. 2ffl5£il^L,T, ■» 
[0 2 14] C<7)->T>'fe<D|Elif«(p<Dv-f'^n*X-fe 

[0 2 15] 35CtC, ±E85»«*fflV^T, UttEoexV 
OHPJ/-K ntf-MfctESSL 

mm&<. m&& j PMw&icx<,rz^ito ohp 
[0216] <it®eij5> cmnmov«nk?s«<2 

0 0 nm*ttA*^^a*y*;WUBR»«j(i*«ffl 
LfcfEg5f«©Sajt) 

1 1 TWc^-tfV^fetOTx^-^ttv-r^n*^ 
■b;Wk«»***tt5MSa (MC-11) 4 4. 8SP 

*-77k®m5. os3 mmwB»2. smewm , 

;l/2 OgP, ->*x^y— = >3. 0 
g)5St>V^>'^7j<2 7. 2»*«^LT, ®B*W6 

% « > 9 &<Dtmm*mm l fc D 

[0 2 17] CcDV-tfV^feOlEg^^v^^a^X 
[0 2 18] &fC, ±HEa**ffl^T, *iOto'/ 
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<D*?-nmmmz. ohp^-k ntr-jgicfe^L 
m&<s.<. mei&'p&wmcxifx^rz,, wic ohp 

[0 2 19] <tfc«5jM6> (*iS»(?)TOtfl*'2 
0 0 n m^axSv^i'n^T'-fcMfflfl^M^ffiffl 10 

m&mi 4x*mtcf ^u-&<?)T tax ■/ 
■tMtmnsmTk&ftmm (mc-u) 44. 8gp 

^-T*}Sffi5. OSP (WIIBB^2. 5^Ptc+B^) , 
xT-l^^Urn— ;l/2 033, ^i^/;l/75y3. Ogp 
Rt>V^>5^7K2 7. 2g&£ii^LT, ffift##6% 

o-fiD -fecDt mmzmm l /to 

[0 2 2 0] C©^ID- &<0%dMWrt>0) r ?'( 5uj]-7 

[0221] ^t, ±mmmttm^T. mis©tfxy 
<o*7-fe®Hft^. ohp^-k xv-micmmL 
a*Mg<, m&fc'PMwmcxifT^rco wk, ohp 30 

OHP^-Hcti^fflTfffcfro/Co $/c, tt 
[0 2 2 2] <!OM| 1 2 > (5F»«ttO«»OVW^ 

•Y^n*^-b;Wtim«r*tt»«« (MC-15) 3 

0. 033, i?x^y-;V7$y3. OgBRtf-f*^^ 10 
7j<4 4. 5SP€ril-&LT, fflS^5. 0%<7»7';/fe 

[0223] <mmm 1 3 > ewww&Djaao-T-r* 

{Rffi (MC-15) IC«*T, I 6T'SftV^ 

m (Mc-i 6) ^ffli^twti, ussCTi 2&rotttc 



ffl¥9- 15 13 4 2 

42 

[0 2 2 4] <5?SS0IJ 1 4 > WWtftoaSO-r-f * 

2fc*3l,'>T, SBfiftl 5T*t#fc:7*a-»'^> 
7/p-07=* >ttT-r * a A 7-fe/Mldim*7kfi:# 
fttt (MC- 1 5) fcttxT, W&m 1 7T?ifcYXD 

kmc-17) *ffli">ftJM*H4, mam 1 2tmmc 

[0 2 2 5] *fi60IJ 1 2, 1 3&tM 4tC*5V^T, 

«ai«IHIOHtt**V''l4iMRx*;l/*— 

* a * :/*;WUTO^*tt#«Stt» 7^ 
■Y * a * ?-fe AtfHHEWoa&tthP 6 7 % £ ft < , 3: 

fc, Tktt^jSfoa^fe i 3. 4%w±hiB;<, IB 

[0 2 2 61 &IC. Cn6->7>a T-tf>*rfiRtf>r 

^e^SRtf 3 o BuravimifcaefHroittT 

ffifttf«ff©aRtt**5fcjSl,fco £tt0ll 2. 1 3 

A^-fe/1/ftdwncjt^, muaett&tf5MRft]ettic# 
[0227] #tc, ±iae«»*ffl^T» ?uBg©exy 

*^7;l/*S^0^LTv^fco 5 etc. OHPi'-h 

[0 2 2 8] Sfc, cn5)©'>7'>fe, THfV^feSD* 
-<xD-feo^>^*is«>feyX;i/*^ia-ci 5BH» 

[0229] <mmmi s> (?Mt$mL.rc-?-<>?u 



43 

n*:/-fe/Wia»Bd**tt$MR* (MC-18) 3 7. 

4. 5SP«ril^LT, 5. 0%<D*-#>^7 

[0 2 30] ^IC, £<Di3— #>7 : 7V>7<DmMW&e> 
vi" * n^^-t/WkM^i^^^SSa'S 0 HRfl 

[0 2 3 1] ±EB»t*ffl^T, TUKoexV 

<DGftiBft%* OHP->- h&tf n V-mcm&LfCo 

xki4tcfefinrv^c„ 20 

[0 2 3 2] COEaWSBlbft/XMfaT 

lSBHttBLfclfc. * <J -ry^LTfffl 

?U— — :/jHaifcB l 6H , TffCrCfc*&, ^yjr«[W» 

[0 2 3 3] CiDiESffifcjtfvX £;/(;: Aft& 

BH U 8 0 XX' 1 OS Hlttffl4a7^aJttfta**fT& o 
fcfcC3, KSmttTStf 1 8 9 n m J±^ 

xmrn* < s c i: & < #flrfc«xTv>fc. 

[0 2 3 4] <HfigfiflJ 1 6 > (Wfgtt^iMS^-T-Y* 
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?u*zf*Mmn-$m7ii&ftmm (mc-3) 4 4. 
T>*-T*.mm5. osp mmm&ft2. 5 mem 

3) , x^U->yij3-;l/2 0gP. S?x*/— ;l/75> 
3. OgflRtf^^g^ 7. 2SI5^il^-LTs 

[0 2 3 5] <l(05/T>fe©IH^*<OV^^DA^'-fe 

;W!Jl^ttii¥«3&?@Ktf3 0BKISf»Sl/c 

[0236] ixaesm&m^x* mm<o^x.v 

ib«hi»*» ohp^-k ae— «kie8l 
mtfns<. m&te^i&wmcmftT^rc* tttc, ohp 

Lfco <*5lc, OHP^-h±©fE&iB<i!£7k&ottT 

[0 2 3 7] C©^T>fi©fBS?S*iSi<)fcyX 
;l/*SrST*l SBfajftHL/tflL ^y--y^x«ffl 

[0 2 3 8] 
K4] 



40 



50 



• 



45 



«HH¥9- 1 5 13 4 2 

46 

















MC-2 


17 5 


18 0 


o 




MC-7 


18 2 


18 6 


o 


^£580! 3 


MC-1 3 


19 2 


19 0 


o 


SOfi«4 


MC-1 


15 2 


15 5 


o 


^J£0f 5 


MC-6 


143 


148 


o 


368S016 


MC- 1 2 


182 


17 9 


o 


H3SW7 


MC-2 


17 6 


183 


o 


8 


MC-7 


17 3 


17 2 


o 




MC-1 3 


18 3 


19 2 


o 




MC-9 


18 5 


18 9 


o 


[*5] 










mm 


9m& 


§»8«11 


MC-4 


2 2 5 


2 2 1 


o 




MC- 1 5 


15 8 


154 


o 


SE««13 


MC-1 6 


18 2 


174 


o 


HJS0I14 


MC-1 7 


18 8 


193 


o 




MC-1 8 


15 3 


147 


o 


£K8&0!16 


MC-3 


17 2 


17 1 


o 



[0240] m4X.U5ici3Vzt&^ mm^mRum o=&» 
tmvmm ■■ r-^y&yr^^u^MM^nayw [0241] 

SH^HtfS (nm) [^6] 



so 



(25) «MJfl¥9- 1 5 13 4 2 

47 48 



[0 2 4 2] 





flaw* 






m & m » 


m 

* 


10 
£ 


ft 

ft 

m 


3 
91 
tt 




MC-2 


B J 


— 


o 


O 


o 


O 


mam 2 


MC-7 


B J 


— 


o 


O 


o 


O 




MC-13 


B J 


— 


o 


O 


o 


o 




MC- 1 


P J 


A 


o 


O 


o 


o 




MC-6 


P J 


A 


o 


O 


o 


o 




MC-12 


P J 


A 


o 


O 


o 


o 




MC-2 


P J 


A 


o 


o 


o 


o 




MC-7 


P J 


A 


o 


o 


o 


o 




MC-13 


P J 


A 


o 


o 


o 


o 




MC-9 


P J 


A 


o 


o 


o 


o 






flam 




H 
ft 


C ft ■ ft 


H 

It 


CI 
01 
R 


m 

m 


3 
W 




MC-4 


p j 


A 


O 


O 


o 


O 




MC-15 


p j 


O 


A 


O 


o 


o 




MC-16 


p j 


O 


A 


o 


o 


o 




MC-17 


p j 


o 


A 


o 


o 


o 




MC-18 


p j 


A 


O 


o 


o 






MC-3 


p j 


o 


A 


o 


o 


o 



(26) 



1 5 13 4 2 



49 



50 



[0 2 4 4] 



0= 9 U ——z/9» 3 HWrtTBi*flriB 

A=^J--y^4-9Iel 

x = l o 0fit± 

x=(g^ 

M83 









tfc 
1$ 








ft 


tfc«0ll 


MC-5 


5 7 0 


58 1 


X 


Jfc««2 


MC-7 


2 3 0 


2 3 5 


O 


JtfS0!3 


MC-1 3 


7 3 5 


12 5 9 


X 


JtKM4 


MC-5 


6 9 0 


7 7 0 


X 


ifc««5 


MC-1 


2 9 0 


3 0 7 


O 


JtttWe 


MC-6 


2 5 7 


2 6 5 


O 



[0 2 4 5] S8tCfettSP»^ Stt^j*St?l¥fflli«*(S 



[0 2 4 6] 
[H9] 



40 



50 



51 



(27) 



«fM¥9- 15 13 4 2 

52 





nam 
mm 


<DWM 


ft 




a • 




m 


s 
to 


ft 


a 




MC-5 


B J 


— 


- 


X 


X 


X 


Mgffl2 


MC-10 


P J 


— 


o 


X 


X 


X 


JtttW3 


MC-8 


P J 






X 


X 


X 


«*«|4 


MC-5 


P J 






X 


X 


X 




MC-11 


P J 






X 


X 


X 




MC-14 


P J 






X 


X 


X 



[0 2 4 7] S9{c*5tt5BS^ i¥fflB73^S:D*fPffiS*P 20 WT<0ii»)T-fe« o 
pj : t*:t!/)5fsS©-f:/$'S>xy h^'jy*— 

0= * u 3 mttrt-eBi^Rrti 

a= ^ u — — >^ 4 ~ 9 s 
x = 1 0 mijLt 

W*tt : O=0HP*>-hT-fci?M.£^ 

eiis : o=ssv> 

x ={gv 

^wtt : o=mm 

CO 2 4 8] 

i*T% fro, BrjK^tttcffinTV^cD-??, fiMfflfi^fe 



[0 2 4 9] ^^ic, ^»%140tg»*ffiffl-rsci:{i: 



50 



